wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

2329. The method of claim 2309, further comprising producing a mixture from the 
5 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein less than about 5 % by weight of th^ condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2330. The method of claim 2309, further comprising producing a mixture from the 
10 formation, wherein the produced mixtiire comprises condensable hydrocarbons, and 

wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 

233 1 . The method of claim 23 0y, further comprising producing a mixture from the 
15 formation, wherein the producer mixture comprises condensable hydrocarbons, and 

wherein about 5 % by weight t<f about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2332. The method of claim 2309, further comprising producing a mixture from the 
20 formation, wherein the produced mixture comprises a non-condensable component, 

wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % py volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 

25 2333. The method of claim 2309, further comprising producing a mixture from the 

formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 



2334. The method of claim 2309, further comprising producing a mixture from the 
30 formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 

fertilizer. 



is used to produce 



V 
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2335. The method of claim 2309, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

5 / 

2336. The method of claim 2309, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

10 2337. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is at a production well. / 

2338. The method of claim 2309, further comprising altering a pressure within the 
15 formation to inhibit production i>f hydrocarbons from the formation having carbon 

numbers greater than about 25/ 

2339. The method of claim 2309, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 

20 from the mixture into the /formation. 

2340. The method of dlaim 2309, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; ana 
25 heating a portion of the section with heat from hydrogenation. 

2341 . The method of claim 2309, further comprising: 

producing mydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
30 portion of the produced hydrogen. 



V 
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2342. The method of claim 2309, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of tpe selected section to greater than about 100 
millidarcy. 

2343. The method of claim 2309, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2344. The method of claim 2309, Avherein the heating is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

2345. The method of claim 2309, further comprising producing a mixture in a 
production well, and wherein zp least about 7 heat sources are disposed in the formation 
for each production well. 

2346. The method of claW 2309, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2347. The method of claim 2309, further comprising providing heat from three or more 
heat sources to at least? a portion of the formation, wherein three or more of the heat 
sources are located iry the formation in a unit of heat sources, wherein the unit of heat 
sources comprises aiiriangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2348. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing/heat from one or more heat sources to at least a portion of the 

formation; 

allowing! the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 
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controlling the heat to yield greater than abyiut 60 % by weight of condensable 
hydrocarbons, as measured by the Fischer Assay. 

2349. The method of claim 2348, wherein the/one or more heat sources comprise at 
5 least two heat sources, and wherein superposition of heat from at least the two heat 

sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

2350. The method of claim 2348, further comprising maintaining a temperature within 
10 the selected section within a pyrolysis /emperature range. 

235 1 . The method of claim 2348, ^herein the one or more heat sources comprise 
electrical heaters. 

15 2352. The method of claim 23^8, wherein the one or more heat sources comprise 
surface burners. 

2353 . The method of clainV 2348, wherein the one or more heat sources comprise 
flameless distributed comtjustors. 

20 

2354. The method of c|4im 2348, wherein the one or more heat sources comprise natural 
distributed combustorsJ 

2355. The method of claim 2348, further comprising controlling a pressure and a 

25 temperature within at least a majority of the selected section of the formation, wherein 

the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of press/ire. 



2356. The method of claim 2348, further comprising controlling the heat such that an 
30 average heating /ate of the selected section is less than about 1 °C per day during 
pyrolysis. 
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2357. The method of claim 2348, wherein providing heat/from the one or more heat 
sources to at least the portion of formation comprises: / j 

heating a selected volume (F) of the hydrocarbon^ containing formation from the 
one or more heat sources, wherein the formation has ary average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the/ volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr =h*V*C v *p B I 

wherein Pwr is the heating energy/day/ h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2358. The method of claim 2348, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2359. The method of claim 2348, ^herein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is/greater than about 0.5 W/(m °C). 

2360. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

236 1 . The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by Weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. / 
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2362. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non/condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. A 

5 / 

2363. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. / 

10 / 

2364. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture Comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. / 

15 / 

2365. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is smfur. 

20 / 

2366. The method of claim/2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to at/out 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 

25 phenols. / 

2367. The method df claim 2348, further comprising producing a mixture from the 
formation, wherein Ahe produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 

30 compounds. / 
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2368. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. / 

5 / 

2369. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the /condensable hydrocarbons are 
asphaltenes. / 

10 / 

2370. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture/comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 3j6 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

15 / 

2371 . The method of claim 2348, flurther comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 

20 hydrogen is less than about 80/% by volume of the non-condensable component. 

2372. The method of claim/ 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

25 / 

2373. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 



\ 
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2374. The method of claim 2348, further comprising controlling a pressure within at 
least a majority of the selected section of the formation/wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2375. The method of claim 2348, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 

2376. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the partial pressure of Ej£ within the mixture is measured when the 
mixture is at a production well. 

2377. The method of claim 2348, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2378. The method of claim 234$ further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

2379. The method of claim/2348, further comprising: 
providing hydrogery(H2) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portionybf the section with heat from hydrogenation. 

2380. The method of claim 2348, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 
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leat to transfer comprises 
;tion to greater than about 100 

5 2382. The method of claim 2348, wherein allowWthe heat to transfer comprises 

substantially uniformly increasing a permeability of a majority of the selected section. 

2383. The method of claim 2348, further comprising producing a mixture in a 
production well, and wherein at least about 7>neat sources are disposed in the formation 

10 for each production well. / 

2384. The method of claim 2348, further comprising providing heat from three or more 
heat sources to at least a portion of the /formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 

15 sources comprises a triangular pattern. 

2385. The method of claim 2348, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 

20 sources comprises a triangulp pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2386. A method of treating a hydrocarbon containing formation in situ, comprising: 
heating a first section of the formation to pyrolyze at least some hydrocarbons in 

25 the first section and produce a first mixture from the formation; 

heating a second section of the formation to pyrolyze at least some hydrocarbons 
in the second section and produce a second mixture from the formation; and 

leaving an unpyrolyzed section between the first section and the second section to 
inhibit subsidence of the formation. 
30 / 



23 8 1 . The method of claim 2348, wherein allowing the 
increasing a permeability of a majority of the selected sei 
millidarcy. / 
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2387. The method of claim 2386, further comprising maintaining a temperature within 
the first section or the second section within a pyrolysis temperature range. 

2388. The method of claim 2386, wherein heating the /first section or heating the second 
5 section comprises heating with an electrical heater. 

2389. The method of claim 2386, wherein heating the first section or heating the second 
section comprises heating with a surface burner. 

10 2390. The method of claim 2386, wherein heating the first section or heating the second 
section comprises heating with a flameless distributed combustor. 



15 



20 



2391 . The method of claim 2386, wherpn heating the first section or heating the second 
section comprises heating with a natural distributed combustor. 

2392. The method of claim 2386, further comprising controlling a pressure and a 
temperature within at least a majomty of the first or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as a function of pressure. 

2393. The method of claim £3 86, further comprising controlling the heat such that an 
average heating rate of the first or second section is less than about 1 °C per day during 
pyrolysis. 



25 2394. The method of qlaim 2386, wherein heating the first section or heating the second 
section comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from one 
or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
30 the formation; and 
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wherein heating energy/day provided to the volume is/equal to or less than Pwr, 

wherein Pwr is calculated by the equation: / 
Pwr — h*V*C v *p B / 
wherein Pwr is the heating energy/day, h is an average heating rate of the 

formation, p B is formation bulk density, and wherein the heating rate is less than about 10 

°C/day. / 

2395. The method of claim 2386, wherein heatmg the first section or heating the second 
section comprises transferring heat substantially by conduction. 

2396. The method of claim 2386, wherein/heating the first section or heating the second 
section comprises heating the formation such that a thermal conductivity of at least a 
portion of the first or second section, respectively, is greater than about 0.5 W/(m °C). 

2397. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

2398. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, ancy wherein about 0.1 % by weight to about 15 % by weight 
of the condensable hydrocarbons are olefins. 

2399. The method of claim 2386, wherein the first or second mixture comprises non- 
condensable hydrocarbons; and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2400. The method of Claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is nitrogen. 
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2401 . The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons p oxygen. 

5 2402. The method of claim 2386, wherein the firs/ or second mixture comprises 

condensable hydrocarbons, and wherein less than/about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is sulfur. 

2403. The method of claim 2386, wherein me first or second mixture comprises 

10 condensable hydrocarbons, wherein about 51% by weight to about 30 % by weight of the 
condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise/phenols. 

2404. The method of claim 2386, wherein the first or second mixture comprises 
15 condensable hydrocarbons, and whe/ein greater than about 20 % by weight of the 

condensable hydrocarbons are aromatic compounds. 

2405. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and/ wherein less than about 5 % by weight of the 

20 condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

2406. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

25 / 

2407. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons are cycloaikanes. 

30 2408. The method of claim 2386, wherein the first or second mixture comprises a non- 
condensable component, and wherein the non-condensable component comprises 
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hydrogen, and wherein the hydrogen is greater than about/10 % by volume of the non- 
condensable component and wherein the hydrogen is les^ than about 80 % by volume of 
the non-condensable component. 

2409. The method of claim 2386, wherein the first 6x second mixture comprises 
ammonia, and wherein greater than about 0.05 % h|y weight of the first or second mixture 
is ammonia. 



10 



2410. The method of claim 2386, wherein the/first or second mixture comprises 
ammonia, and wherein the ammonia is used to produce fertilizer. 
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241 1 . The method of claim 2386, further/comprising controlling a pressure within at 
least a majority of the first or second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 

2412. The method of claim 2386, further comprising controlling formation conditions to 
produce the first or second mixture/ wherein a partial pressure of H2 within the first or 
second mixture is greater than abooit 0.5 bar. 

2413. The method of claim 2386, wherein a partial pressure of H2 within the first or 
second mixture is measured wnen the first or second mixture is at a production well. 

2414. The method of claim 2386, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



241 5. The method of claim 2386, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the first or second mixture into the formation. 



30 



2416. The method of claim 2386, further comprising: 
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providing hydrogen (H 2 ) to the first or second section to hydrogenate 
hydrocarbons within the first or second section, respectively; and 

heating a portion of the first or second section, Respectively, with heat from 
hydrogenation. 



10 



15 



o 
ys 
Co 
=P 

■F 

ru 



a 
m 

£ 20 

Q 



24 1 7. The method of claim 23 86, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produce^ condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

241 8. The method of claim 2386, wherein heating the first section or heating the second 
section comprises increasing a permeability of a majority of the first or second section, 
respectively, to greater than about lOOmillidarcy. 

2419. The method of claim 2386, wherein heating the first section or heating the second 
section comprises substantially uniformly increasing a permeability of a majority of the 
first or second section, respectively. 

2420. The method of claim 2186, further comprising controlling heating of the first or 
second section to yield greater than about 60 % by weight of condensable hydrocarbons, 
as measured by the Fischer Assay, from the first or second section, respectively. 



25 



2421 . The method of cla/m 2386, wherein producing the first or second mixture 
comprises producing the/first or second mixture in a production well, and wherein at least 
about 7 heat sources are disposed in the formation for each production well. 



30 



2422. The method of claim 2386, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises/a triangular pattern. 
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2423. The method of claim 2386, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sourpes, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 

5 over an area of the formation to form a repetitive pattern of units. 

2424. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat soyirces to at least a portion of the 

formation; 

10 allowing the heat to transfer from the ^ne or more heat sources to a selected 

section of the formation; and 

producing a mixture from the formation through one or more production wells, 
wherein the heating is controlled such thai the mixture can be produced from the 
formation as a vapor, and wherein at le^st about 7 heat sources are disposed in the 

1 5 formation for each production well. 



20 



2425. The method of claim 2424, ^herein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



2426. The method of claim 2424, further comprising maintaining a temperature within 
the selected section within a pyro lysis temperature range. 

25 2427. The method of claxp 2424, wherein the one or more heat sources comprise 
electrical heaters. 



30 



2428. The method of c/aim 2424, wherein the one or more heat sources comprise 
surface burners. 
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2429. The method of claim 2424, wherein the one or npre heat sources comprise 
flameless distributed combustors. 

2430. The method of claim 2424, wherein the one or more heat sources comprise natural 
distributed combustors. 

243 1 . The method of claim 2424, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 



1 0 a function of pressure. 



njpe 



2432. The method of claim 2424, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



2433. The method of claim 2424, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, where/n the formation has an average heat capacity (C v ), and 
20 wherein the heating pyrolyzes ft least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated t^y the equation: 
Pwr = h*V*C v *p B * 

25 wherein Pwr is the heating energy/day, h is an average heating rate of the 

formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

2434. The method at claim 2424, wherein allowing the heat to transfer comprises 
30 transferring heat substantially by conduction. 
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2435. The method of claim 2424, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 JNI{m °C). 



2436. The method of claim 2424, wherein the prod 
hydrocarbons having an API gravity of at least aboj 



ced mixture comprises condensable 
t25°. 



10 



2437. The method of claim 2424, wherein the/produced mixture comprises condensable 
hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



15 



2438. The method of claim 2424, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2439. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



20 2440. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2441 . The method of claim 2424, wherein the produced mixture comprises condensable 
25 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



2442. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 



30 hydrocarbons compris 
containing compounds 



i oxygen containing compounds, and wherein the oxygen 
comprise phenols. 
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2443. The method of claim 2424, wherein the produced /mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

5 / 

2444. The method of claim 2424, wherein the pro/auced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

10 2445. The method of claim 2424, wherein/me produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

2446. The method of claim 2424, wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 

condensable hydrocarbons are cyc/oalkanes. 

2447. The method of claim 2424, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 

20 wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the/hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

2448. The method of claim 2424, wherein the produced mixture comprises ammonia, 
25 and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2449. The method or claim 2424, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 
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2450. The method of claim 2424, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



245 1 . The method of claim 2424, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

2452. The method of claim 2452, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2453. The method of claim 2424, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2454. The method of claim 24^4, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2455. The method of claim/2424, further comprising: 
providing hydrogen to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 



2456. The method of claim 2424, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 



hydrogenating a 
portion of the producec 



2457. The method of 
increasing a permeabil 
millidarcy. 



portion of the produced condensable hydrocarbons with at least a 
lydrogen. 



aim 2424, wherein allowing the heat to transfer comprises 
ty of a majority of the selected section to greater than about 100 



\ 
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2458. The method of claim 2424, wherein alio 
substantially uniformly increasing a permeabiltf 



ing the heat to transfer comprises 
of a majority of the selected section. 



2459. The method of claim 2424, wherein /he heating is controlled to yield greater than 
about 60 % by weight of condensable hyd/ocarbons, as measured by the Fischer Assay. 

2460. The method of claim 2424, furthfer comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation /n a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2461 . The method of claim 24z4, further comprising providing heat from three or more 

heat sources to at least a portion of the formation, wherein three or more of the heat 

sources are located in the formation in a unit of heat sources, wherein the unit of heat 

sources comprises a triangu/ar pattern, and wherein a plurality of the units are repeated 

over an area of the formation to form a repetitive pattern of units. 

/ ** 

2462. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation, wherein thp one or more heat sources are disposed within one or more first 
wells; 

allowing the/heat to transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation through one or more second wells, 
wherein one or more of the first or second wells are initially used for a first purpose and 
are then used for/one or more other purposes. 



2463. The method of claim 2462, wherein the first purpose comprises removing water 
from the formation, and wherein the second purpose comprises providing heat to the 
formation. 
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2464. The method of claim 2462, wherein the first purpose comprises removing water 
from the formation, and wherein the second purpose comprises producing the mixture. 

2465. The method of claim 2462, wherein the firsy purpose comprises heating, and 
wherein the second purpose comprises removing water from the formation. 

2466. The method of claim 2462, wherein the/first purpose comprises producing the 
mixture, and wherein the second purpose comprises removing water from the formation. 

2467. The method of claim 2462, wherein the one or more heat sources comprise 
electrical heaters. / 

2468. The method of claim 2462, wnerein the one or more heat sources comprise 
surface burners. / 

2469. The method of claim 2462, wherein the one or more heat sources comprise 
flameless distributed combustors. 

2470. The method of claim 2462, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2471 . The method of claim 2462, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

2472. The method of claim 2462, further comprising controlling the heat such that an 
average heating rate/of the selected section is less than about 1 .0 0 C per day during 
pyrolysis. / 
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2473. The method of claim 2462, wherein providing heat from the one or more heat 
sources to at least the portion of the formation comprise^: ! 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has/an average heat capacity (C v ) ? and 
wherein the heating pyrolyzes at least some hydrocyarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to ^he volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/d^y, h is an average heating rate of the 
formation, ps is formation bulk density, ai)& wherein the heating rate is less than about 10 
°C/day. 



2474. The method of claim 2462, wherein providing heat from the one or more heat 
15 sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



r 20 



2475. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

2476. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



25 2477. The method of claim 2462, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



2478. The method of 
30 hydrocarbons, and wherein 
basis, of the condensable 



laim 2462, wherein the produced mixture comprises condensable 
less than about 1 % by weight, when calculated on an atomic 
hydrocarbons is nitrogen. 



629 



Conley, Rose & Tayon, P.C. 



2479. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, /vhen calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



2480. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by /weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur./ 

10 248 1 . The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weigMt to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1 5 2482. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greate/than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2483. The method of claim 2462, wherein the produced mixture comprises condensable 
20 hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises imilti-ring aromatics with more than two rings. 



25 



2484. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are aspnaltenes. 



30 



2485. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 
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2486. The method of claim 2462, wherein the produce^mixture comprises a non- 
condensable component, wherein the non-condensablp component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % bjwolume of the non-condensable 
component, and wherein the hydrogen is less than/about 80 % by volume of the non- 
condensable component. / 

2487. The method of claim 2462, wherein ttte produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2488. The method of claim 2462, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2489. The method of claim 2462, rarther comprising controlling a pressure within at 
least a majority of the selected secuon of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

2490. The method of claim 2462, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater man about 0.5 bar. 

249 1 . The method of claim 2490, wherein the partial pressure of H2 is measured when 
the mixture is at a production well. 

2492. The method of claim 2462, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than apout 25. 

2493. The method or claim 2462, further comprising controlling formation conditions, 
wherein controlling formation conditions comprises recirculating a portion of hydrogen 
from the mixture int© the formation. 
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2494. The method of claim 2462, further comprising: /; 

providing hydrogen (H2) to the heated section tc/hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 
5 / 

2495. The method of claim 2462, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method furtner comprising hydrogenating a portion of 
the produced condensable hydrocarbons with At least a portion of the produced hydrogen. 

10 2496. The method of claim 2462, wherein allowing the heat to transfer comprises 

increasing a permeability of a majority oythe selected section to greater than about 100 
millidarcy. / 

2497. The method of claim 2462, wherein allowing the heat to transfer comprises 

15 substantially uniformly increasing ^permeability of a majority of the selected section. 

2498. The method of claim 2462, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

20 / 

2499. The method of claim 2462, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

25 2500. The method of claim 2462, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

30 2501 . The method of /claim 2462, further comprising providing heat from three or more 
heat sources to at leasi a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a/plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2502. A method for forming heater wells in a fyydrocarbon containing formation, 
comprising: 

forming a first wellbore in the formation; 

forming a second wellbore in the fosmation using magnetic tracking such that the 
second wellbore is arranged substantially parallel to the first wellbore; and 

providing at least one heating mechanism within the first wellbore and at least one 
heating mechanism within the second wellbore such that the heating mechanisms can 
provide heat to at least a portion of the formation. 

2503. The method of claim 1, whprein superposition of heat from the at least one 
heating mechanism within the first wellbore and the at least one heating mechanism 
within the second wellbore pyrqlyzes at least some hydrocarbons within a selected 
section of the formation. 

2504. The method of claW2502, further comprising maintaining a temperature within a 
selected section within a pyrolysis temperature range. 

2505. The method of cl^im 2502, wherein the heating mechanisms comprise electrical 
heaters. 

2506. The method oi/claim 2502, wherein the heating mechanisms comprise surface 
burners. 



2507. The methodpf claim 2502, wherein the heating mechanisms comprise flameless 
distributed combusfors. 
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2508. The method of claim 2502, wherein the heating^mechanisms comprise natural 
distributed combustors. 

2509. The method of claim 2502, further comprising controlling a pressure and a 
5 temperature within at least a majority of a selected section of the formation, wherein the 

pressure is controlled as a function of temperature, or the temperature is controlled as a 
function of pressure. 

2510. The method of claim 2502, further comprising controlling the heat from the 
10 heating mechanisms such that heat transferred from the heating mechanisms to at least 

the portion of the hydrocarbons is les/s than about 1 °C per day during pyrolysis. 

2511. The method of claim 2502( further comprising: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
15 heating mechanisms, wherein trie formation has an average heat capacity (C v ), and 

wherein the heating pyrolyze/ at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculatecy by the equation: 
20 Pwr = fc*F*C v s| 

wherein Pwr is pie heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

25 2512. The method/of claim 2502, further comprising allowing the heat to transfer from 
the heating mechanisms to at least the portion of the formation substantially by 
conduction. 



30 



25 13. The method of claim 2502, further comprising providing heat from the heating 
mechanisms to ai least the portion of the formation such that a thermal conductivity of at 



least the portion 



of the formation is greater than about 0.5 W/(m °C). 
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25 14. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 



10 



15 



20 



25 



30 



25 15. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to about/15 % by weight of the condensable hydrocarbons 
are olefins. 

2516. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene ft ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about OAsl 

25 1 7. The method of clainy 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about ly% by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2518. The method of/claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2519. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less tham about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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2520. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the/condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. ' 



10 



252 L The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight pf the condensable hydrocarbons are aromatic 
compounds. 



15 



2522. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weigtit of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 



20 



2523. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the producecymixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % \jy weight of the condensable hydrocarbons are 
asphaltenes. 



25 



2524. The method of claim G502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



2525. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 



30 greater than about 1 0 % 



by volume of the non-condensable component, and wherein the 



hydrogen is less than at out 80 % by volume of the non-condensable component. 
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2526. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises/ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

5 / 

2527. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 

10 2528. The method of claim 2502, further /comprising controlling a pressure within at 
least a majority of a selected section of tl/e formation, wherein the controlled pressure is 
at least about 2.0 bar absolute. 



15 



2529. The method of claim 2528, wjaerein the partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 



20 



2530. The method of claim 2502/ further comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is at a production well. 

253 1 . The method of claim 2502, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



25 2532. The method of claim 2502, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



30 



2533. The method of cl#m 2502, further comprising: 

providing hydrogen (H2) to the portion to hydrogenate hydrocarbons within the 



formation; and 



v 
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heating a portion of the formation with heat frdm hydrogenation. 

2534. The method of claim 2502, further comprising: 

producing hydrogen and condensablefhydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 



10 



2535. The method of claim 2502 5 ffrrther comprising allowing heat to transfer from the 
heating mechanisms to a selected Section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 



15 



2536. The method of claim 2502, further comprising allowing heat to transfer from the 
heating mechanisms to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of the 
selected section increases substantially uniformly. 



20 



2537. The method oi claim 2502, further comprising controlling the heat to yield greater 
than about 60 % by height of condensable hydrocarbons, as measured by the Fischer 
Assay. 



25 



30 



2538. The method of claim 2502, further comprising producing a mixture in a 
production well, and wherein at least about 7 heat sources are disposed in the formation 
for each production well. 



2539. Theme 
formation usini 
to the first well 



od of claim 2502, further comprising forming a production well in the 
magnetic tracking such that the production well is substantially parallel 
3ore and coupling a wellhead to the third wellbore. 



2540. Theme 



hod of claim 2502, further comprising providing heat from three or more 



heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of h^it sources, and wherein the unit of heat 
sources comprises a triangular pattern. 




2541 . The method of claim 2502, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form ^'repetitive pattern of units. 



2542. A method for installing a heater well into a hydrocarbon containing formation,, 
comprising: 

forming a bore in the ground using a steerable motor and an accelerometer; and 
providing a heating mechanism within the bore such that the heating mechanism 
can transfer heat to at least a portion of the formation. 

2543. The method of clairiy 2542, further comprising installing at least two heater wells, 
and wherein superposition af heat from at least the two heater wells pyrolyzes at least 
some hydrocarbons within a selected section of the formation. 

2544. The method of claim 2542, further comprising maintaining a temperature within a 
selected section within a pyrolysis temperature range. 

2545. The method of claim 2542, wherein the heating mechanism comprises an 
electrical heater. 

2546. The method/of claim 2542, wherein the heating mechanism comprises a surface 
burner. 



2547. The method of claim 2542, wherein the heating mechanism comprises a flameless 
distributed combufetor. 



v 
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2548. The method of claim 2542, wherein the heating/mechanism comprises a natural 
distributed combustor. 

2549. The method of claim 2542, further comprising controlling a pressure and a 
5 temperature within at least a majority of a selected/section of the formation, wherein the 

pressure is controlled as a function of temperatures, or the temperature is controlled as a 
function of pressure. 

2550. The method of claim 2542, further comprising controlling the heat from the 
10 heating mechanism such that heat transferred from the heating mechanism to at least the 

portion of the formation is less than about/ 1 °C per day during pyrolysis. 

2551. The method of claim 2542, furtner comprising: 

heating a selected volume (V)Iof the hydrocarbon containing formation from the 
15 heating mechanism, wherein the formation has an average heat capacity (C v ), and 

wherein the heating pyrolyzes at legist some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/d&y provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by thp equation: 
20 Pwr = h*V*C v *p B 

wherein Pwr is the heAting energy/day, h is an average heating rate of the 
formation, p B is formation bylk density, and wherein the heating rate is less than about 10 
°C/day. 

25 2552. The method of clalim 2542, further comprising allowing the heat to transfer from 
the heating mechanism tp at least the portion of the formation substantially by 
conduction. 



2553. The method oflclaim 2542, further comprising providing heat from the heating 
30 mechanism to at least/the portion of the formation such that a thermal conductivity of at 
least the portion of thje formation is greater than about 0.5 W/(m °C). 
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2554. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture conjprises condensable hydrocarbons having an 
API gravity of at least about 25°. 



10 



15 



20 



25 



30 



2555. The method of claim 2542, furtheycomprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to aboi^c 15 % by weight of the condensable hydrocarbons 
are olefins. 

2556. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced fixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene tp ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2557. The method of claim 4542, further comprising producing a mixture from the 
formation, wherein the produfced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 %/by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2558. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2559. The method of/claim 2542, further comprising producing a mixture from the 
formation, wherein th$ produced mixture comprises condensable hydrocarbons, and 
wherein less than abojut 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocai bons is sulfur. 
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2560. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of me condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the pxygen containing compounds comprise 
phenols. 



10 



2561 . The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weigfyt of the condensable hydrocarbons are aromatic 
compounds. 



15 



2562. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two /rings. 



20 



2563. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the producer mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % py weight of the condensable hydrocarbons are 
asphaltenes. 



25 



2564. The method of claim/2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



30 



2565. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % 'yy volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 
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2566. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises amiyfonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is amtfionia. 

5 

2567. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprise/ ammonia, and wherein the ammonia 
is used to produce fertilizer. 

10 2568. The method of claim 2542, further comprising controlling a pressure within at 
least a majority of a selected section of the formation, wherein the controlled pressure is 
at least about 2.0 bar absolute. 

2569. The method of claim 2542, furthe£ comprising controlling formation conditions to 
15 produce a mixture from the formation, yvherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 



20 



2570. The method of claim 2569, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is ay a production well. 

2571 . The method of claim 2542, further comprising altering a pressure within the 
formation to inhibit production/of hydrocarbons from the formation having carbon 
numbers greater than about 25/ 



25 2572. The method of claim/2542, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



30 



2573. The method of claim 2542, further comprising: 



providing hydrog< 



hydrocarbons within the ] brmation; and 



n (H2) to the at least the heated portion to hydrogenate 
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heating a portion of the formation with heat frdm hydrogenation. 

2574. The method of claim 2542, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the producedyeondensable hydrocarbons with at least a 

portion of the produced hydrogen. 



10 



2575. The method of claim 2542, further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 



15 



2576. The method of claim 2542, fjfrrther comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of the 
selected section increases substantially uniformly. 



20 



2577. The method of claim 2542, further comprising controlling the heat to yield greater 
than about 60 % by weight oy condensable hydrocarbons, as measured by the Fischer 
Assay. 



25 



2578. The method of claim 2542, further comprising producing a mixture in a 
production well, and wherein at least about 7 heating mechanisms are disposed in the 
formation for each production well. 

2579. The method of claim 2542, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



30 
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2580. The method of claim 2542, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and whereiiya plurality of the units are repeated 
over an area of the formation to form a repetitiveypattern of units. 



10 



258 1 . A method for installing of wells in a hydrocarbon containing formation, 
comprising: 

forming a wellbore in the formation/by geosteered drilling; and 
providing a heating mechanism wimin the wellbore such that the heating 
mechanism can transfer heat to at least A portion of the formation. 



15 



2582. The method of claim 258 1 , finther comprising maintaining a temperature within a 
selected section within a pyrolysis temperature range. 

2583. The method of claim 258 1/ wherein the heating mechanism comprises an 
electrical heater. 



20 



2584. The method of claim 25/5 1 , wherein the heating mechanism comprises a surface 
burner. 



2585. The method of claim £581, wherein the heating mechanism comprises a flameless 
distributed combustor. 

25 2586. The method of clai^i 2581, wherein the heating mechanism comprises a natural 
distributed combustor. 



30 



2587. The method of clqfim 258 1, further comprising controlling a pressure and a 
temperature within at leak a majority of a selected section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a 
function of pressure. 



V 
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2588. The method of claim 2581 , further comprising controlling the heat from the 
heating mechanism such that heat transferred from the heating mechanism to at least the 
portion of the formation is less than about 1 °C per day miring pyrolysis. 

2589. The method of claim 2581 , further comprising; 

heating a selected volume (V) of the hydrocarbon containing formation from the 
heating mechanism, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provide^! to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation^ 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 1 0 
°C/day. 

2590. The method of claim 258 \I, further comprising allowing the heat to transfer from 
the heating mechanism to at lea^t the portion of the formation substantially by 
conduction. 

2591. The method of claim £58 1 , further comprising providing heat from the heating 
mechanism to at least the portion of the formation such that a thermal conductivity of at 
least the portion of the formation is greater than about 0.5 W/(m °C). 

2592. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least About 25°. 

2593. The method of claim 258 1 , further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 

2594. The method of claim 2581, further comprising/producing a mixture from the 
5 formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 

wherein a molar ratio of ethene to ethane in the no^f-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2595. The method of claim 2581, further comprising producing a mixture from the 
10 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein less than about 1 % by weight, whejn calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2596. The method of claim 2581, further comprising producing a mixture from the 
15 formation, wherein the produced mixtiire comprises condensable hydrocarbons, and 

wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2597. The method of claim 258 1/ further comprising producing a mixture from the 
20 formation, wherein the producecymixture comprises condensable hydrocarbons, and 

wherein less than about 1 % by Aveight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 

2598. The method of clainy 258 1 , further comprising producing a mixture from the 

25 formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



30 2599. The method of £laim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 



2600. The method of claim 258 1 , further comprising producing a mixture from the 
5 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

260 1 . The method of claim 2581, further comprising producing a mixture from the 
10 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein less than about 0.3 % by weight pf the condensable hydrocarbons are 
asphaltenes. 

2602. The method of claim 2581, further comprising producing a mixture from the 
15 formation, wherein the produced mixture comprises condensable hydrocarbons, and 

wherein about 5 % by weight to abopt 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2603. The method of claim 2581/ further comprising producing a mixture from the 
20 formation, wherein the produced mixture comprises a non-condensable component, 

wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 r/o by volume of the non-condensable component. 

25 2604. The method of claim 2581, further comprising producing a mixture from the 

formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of tne produced mixture is ammonia. 



2605. The method of claim 258 1 , further comprising producing a mixture from the 
30 formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilize \ 
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2606. The method of claim 2581, further comprising Controlling a pressure within at 
least a majority of a selected section of the formation; wherein the controlled pressure is 
at least about 2.0 bar absolute. 

5 

2607. The method of claim 2581, further comprising controlling formation conditions to 
produce a mixture from the formation, wherei/i a partial pressure of H 2 within the mixture 
is greater than about 0.5 bar. 

10 2608. The method of claim 2607, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



15 



2609. The method of claim 2581, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



20 



25 



2610. The method of claim 258 1 , further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

26 1 1 . The method of claim 2581, further comprising: 

providing hydrogen (H2) to at least the heated portion to hydrogenate 
hydrocarbons within the formation; and 

heating a portion of the formation with heat from hydrogenation. 

2612. The method af claim 2581, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 



30 



V 
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2613. The method of claim 258 1 3 further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that L permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 

2614. The method of claim 2581, further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section sucm that a permeability of a majority of the 
selected section increases substantially uniformly. 

26 1 5 . The method of claim 258 1 , further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

2616. The method of claim 2581, further comprising producing a mixture in a 
production well, and wherein at least about 7 heat sources are disposed in the formation 
for each production well. / 

2617. The method of claim 25© 1, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

261 8. The method of claim 258 1, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

261 9. A method of treating a hydrocarbon containing formation in situ, comprising: 
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heating a selected section of the formation with/a heating element placed within a 
wellbore, wherein at least one end of the heating element is free to move axially within 
the wellbore to allow for thermal expansion of the heating element. 

2620. The method of claim 261 9, further comprising at least two heating elements 
within at least two wellbores, and wherein superposition of heat from at least the two 
heating elements pyrolyzes at least some hydrocarbons within a selected section of the 
formation. / 

262 1 . The method of claim 2619, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2622. The method of claim 2619, wherein the heating element comprises a pipe-in-pipe 
heater. / 

2623. The method of claim 2619, wherein the heating element comprises a flameless 
distributed combustor. / 

2624. The method of claim 26 19/ wherein the heating element comprises a mineral 
insulated cable coupled to a suppprt, and wherein the support is free to move within the 
wellbore. 

2625. The method of claim 2' 
insulated cable suspended fro/ 

2626. The method of claii 
temperature within at least 
pressure is controlled as a J 
function of pressure. / 



>19, wherein the heating element comprises a mineral 
a wellhead. 



2619, further comprising controlling a pressure and a 
. majority of a heated section of the formation, wherein the 
iction of temperature, or the temperature is controlled as a 
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2627. The method of claim 2619, further comprising controlling the heat such that an 
average heating rate of the heated section is less than about 1 °C per day during pyrolysis. 

2628. The method of claim 261 9, wherein heating the section of the formation further 
comprises: / 

heating a selected volume (V) of the hydrocarbon containing formation from the 
heating element, wherein the formation has an average heat capacity (C v ), and wherein 
the heating pyrolyzes at least some hydrocarbons within the selected volume of the 
formation; and / 

wherein heating energy/day provided/to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = /z*F*C v */>s / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density/ and wherein the heating rate is less than about 10 
°C/day. / 

2629. The method of claim 26 1 9, wherein heating the section of the formation 
comprises transferring heat substantially by conduction. 

2630. The method of claim 26A9, further comprising heating the selected section of the 
formation such that a thermal conductivity of the selected section is greater than about 
0.5 W/(m °C). / 

263 1 . The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

2632. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 %Voy weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. / 
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2633. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 

5 from about 0.001 to about 0.15. / 

2634. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 

10 condensable hydrocarbons is nitrogen. / 

2635. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture Comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 

15 condensable hydrocarbons is oxygen. / 

2636. The method of claim* 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 

20 condensable hydrocarbons is sulfur. 

2637. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 

25 oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. / 

2638. The method of clfaim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 

30 wherein greater than attout 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. / 
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2639. The method of claim 26 1 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2640. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture ycomprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weigh/ of the condensable hydrocarbons are 
asphaltenes. 

2641. The method of claim 2619, mrther comprising producing a mixture from the 
formation, wherein the.produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to *pout 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2642. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensabie component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 

2643. The method of caaim 2619, further comprising producing a mixture from the 
formation, wherein the/produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

2644. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 



\ 



654 



Conley, Rose & Tayon, P C. 



2645. The method of claim 26 1 9, further comprising/ controlling a pressure within the 
selected section of the formation, wherein the controlled pressure is at least about 2.0 bar 
absolute. 

2646. The method of claim 26 1 9, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein ^partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 



10 



2647. The method of claim 2647, wherein me partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



15 



2648. The method of claim 26 1 9, further comprising altering a pressure within the 
formation to inhibit production of hydij6carbons from the formation having carbon 
numbers greater than about 25. 

2649. The method of claim 26 1 9, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



20 2650. The method of claim 26jl 9, further comprising: 

providing hydrogen (Ufe) to the heated section to hydrogenate hydrocarbons 
within the heated section; anc 

heating a portion of the section with heat from hydrogenation. 



25 265 1 . The method of claim 26 1 9, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

30 2652. The method of claim 2619, wherein heating comprises increasing a permeability 
of a majority of the heatejd section to greater than about 100 millidarcy. 
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2653. The method of claim 2619, wherein heating comprises substantially uniformly 
increasing a permeability of a majority of the heated section. 

2654. The method of claim 2619, wherein the heating is/controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, admeasured by the Fischer Assay. 



10 



2655. The method of claim 26 19, further comprising producing a mixture in a 
production well, and wherein at least about 7 he^i sources are disposed in the formation 
for each production well. 



15 



2656. The method of claim 261 9, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a /ink of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



20 



2657. The method of claim 2619, farther comprising providing heat from three or more 
heat sources to at least a portion of /he formation, wherein three or more of the heat 
sources are located in the formatioh in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to/form a repetitive pattern of units. 



2658. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from pne or more heat sources to at least a portion of the 
25 formation; 

allowing the heat td transfer from the one or more heat sources to a selected 
section of the formation; ijtnd 

producing a mixtiire from the formation through a production well, wherein the 
production well is located such that a majority of the mixture produced from the 
30 formation comprises nop-condensable hydrocarbons and a non-condensable component 
comprising hydrogen. 
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2659. The method of claim 2658, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the^selected section of the 

5 formation. 

2660. The method of claim 2658, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

10 2661 . The method of claim 2658, wherein me production well is less than 
approximately 6 m from a heat source of the one or more heat sources. 



15 



2662. The method of claim 2658, wheyein the production well is less than 
approximately 3 m from a heat source of the one or more heat sources. 

2663. The method of claim 2658, wherein the production well is less than 
approximately 1.5 m from a heat source of the one or more heat sources. 



20 



2664. The method of claim 265J8, wherein an additional heat source is positioned within 
a wellbore of the production well. 



2665. The method of claim £658, wherein the one or more heat sources comprise 
electrical heaters. 

25 2666. The method of claipi 2658, wherein the one or more heat sources comprise 
surface burners. 



30 



2667. The method of claim 2658, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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2668. The method of claim 2658, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2669. The method of claim 2658, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperatureXr the temperature is controlled as 
a function of pressure. / 

2670. The method of claim 2658, further comprising controlling the heat such that an 
average heating rate of the selected section is lesfe than about 1 °C per day during 
pyrolysis. / 

2671 . The method of claim 2658, wherein/providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of me hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least/some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day/provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulty density, and wherein the heating rate is less than about 10 
°C/day. 

2672. The method of clai] 
more heat sources to the se 
conduction. / 



2658, wherein allowing the heat to transfer from the one or 
lected section comprises transferring heat substantially by 
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2673. The method of claim 2658, wherein providing^heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

5 2674. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least aoout 25°. 

2675. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 

10 condensable hydrocarbons are olefins. / 

2676. The method of claim 2658, wherem a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

15 2677. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2678. The method of claim 2658, 
20 hydrocarbons, and wherein less the 

basis, of the condensable hydrocarl 

2679. The method of claim 2638, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less /than about 1 % by weight, when calculated on an atomic 

25 basis, of the condensable hydrocarbons is sulfur. 

2680. The method of claim 2i558, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about > % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 

30 containing compounds comprise phenols. 



therein the produced mixture comprises condensable 
about 1 % by weight, when calculated on an atomic 
)ons is oxygen. 
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2681. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

5 2682. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics withr more than two rings. 

2683. The method of claim 2658, wherein the/produced mixture comprises condensable 
10 hydrocarbons, and wherein less than about 0./ % by weight of the condensable 
hydrocarbons are asphaltenes. 



15 



2684. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



20 



2685. The method of claim 2658, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



25 



2686. The method of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2687. The method of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



2688. The method of claim 2658, further comprising controlling a pressure within at 
30 least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



v 
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2689. The method of claim 2658, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H 2 within th£ mixture is greater than 
about 0.5 bar. 

5 

2690. The method of claim 2689, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 

2691 . The method of claim 2658, further comprising altering a pressure within the 
10 formation to inhibit production of hydrocarbons frpm the formation having carbon 

numbers greater than about 25. 



15 



20 



25 



2692. The method of claim 2658, further comprising controlling formation conditions 
by recirculating a portion of the hydrogen from the mixture into the formation. 

2693. The method of claim 2658, further comprising; 
providing hydrogen (H2) to the Heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the sectiofi with heat from hydrogenation. 

2694. The method of claim 2658/further comprising: 
producing condensable hydrocarbons from the formation; and 
hydrogenating a portionybf the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2695. The method of clainy2658, wherein allowing the heat to transfer comprises 
increasing a permeability o^ a majority of the selected section to greater than about 100 
millidarcy. 



30 2696. The method of claim 2658, wherein allowing the heat to transfer comprises 

substantially uniformly increasing a permeability of a majority of the selected section. 



661 



Conley, Rose & Tayon, P.C. 



,/ 

2697. The method of claim 2658, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons/as measured by the Fischer 
Assay. / 

5 / 

2698. The method of claim 2658, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at Least about 7 heat sources are disposed in 
the formation for each production well. / 

10 2699. The method of claim 2658, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

15 2700. The method of claim 2658, further comprising providing heat from three or more 
heat sources to at least a portion of pe formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

20 / 

2701 . A method of treating a/hydrocarbon containing formation in situ, comprising: 

providing heat to at least a portion of the formation from one or more first heat 
sources placed within a pattern in the formation; 

allowing the heat to /transfer from the one or more first heat sources to a first 

25 section of the formation; / 

heating a second section of the formation with at least one second heat source, 
wherein the second section is located within the first section, and wherein at least the one 
second heat source is configured to raise an average temperature of a portion of the 
second section to a higher temperature than an average temperature of the first section; 

30 and 
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producing a mixture from the formation through a production well positioned 
within the second section, wherein a majority of the produced mixture comprises non- 
condensable hydrocarbons and a non-condensable componenycomprising H2 
components. 

2702. The method of claim 2701, wherein the one or n/ore first heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the first section of the formation. 

2703. The method of claim 2701, further comprising maintaining a temperature within 
the first section within a pyrolysis temperature range. 

2704. The method of claim 270 1 , wherein at least the one heat source comprises a 
heater element positioned within the production well. 

2705. The method of claim 2701, wherein at least the one second heat source comprises 
an electrical heater. 

2706. The method of claim 270yt, wherein at least the one second heat source comprises 
a surface burner. 

2707. The method of claim£701 , wherein at least the one second heat source comprises 
a flameless distributed compustor. 

2708. The method of claim 2701, wherein at least the one second heat source comprises 
a natural distributed combustor. 



2709. The method on claim 2701, further comprising controlling a pressure and a 
temperature within ay least a majority of the first or the second section of the formation, 
wherein the pressure/ is controlled as a function of temperature, or the temperature is 
controlled as a functfion of pressure. 
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2710. The method of claim 2701, further comprising controlling the heat such that an 
average heating rate of the first section is less than about/1 °C per day during pyrolysis. 

5 2711. The method of claim 270 1 , wherein providing heat to the formation further 
comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more first heat sources, wherein the formation has an average heat capacity (C v ), 
and wherein the heating pyrolyzes at least sorjie hydrocarbons within the selected volume 
10 of the formation; and 

wherein heating energy/day provid£d to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equatio/i: 

Pwr ^h*V*C v *pB 

wherein Pwr is the heating enetgy/day, h is an average heating rate of the 
15 formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



20 



2712. The method of claim 2701, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2713. The method of claim 2v01, wherein providing heat from the one or more first heat 
sources comprises heating the first section such that a thermal conductivity of at least a 
portion of the first section i& greater than about 0.5 W/(m °C). 



25 2714. The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



30 



2715. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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2716. The method of claim 2701, wherein a molar ratio of/ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2717. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen/. 



2718. The method of claim 2701, wherein tlWproduced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2719. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbonsfls sulfur. 

2720. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % b)/ weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2721. The method of claim 270A, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2722. The method of claim E701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



2723. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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2724. The method of claim 2701, wherein the produced mixture/comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 %/oy weight of the 
condensable hydrocarbons are cycloalkanes. / 



2725. The method of claim 2701, wherein the produced/mixture comprises a non- 
condensable component, wherein the non-condensable ^component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than ^feout 80 % by volume of the non- 
condensable component. 

2726. The method of claim 2701, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by wpght of the produced mixture is ammonia. 

2727. The method of claim 2701, wherem the produced mixture comprises ammonia, 
and wherein the ammonia is used to proauce fertilizer. 

2728. The method of claim 2701, further comprising controlling a pressure within at 
least a majority of the first or the second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 

2729. The method of claim 270 y, further comprising controlling formation conditions to 
produce the mixture, wherein a i/artial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

2730. The method of claim 2T729, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



273 1 . The method of claim 270 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 
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2732. The method of claim 2701, further comprising controlling ^brmation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



10 



15 



2733. The method of claim 2701, further comprising: 
providing hydrogen (H2) to the first or second sectibn to hydrogenate 

hydrocarbons within the first or second section, respectively; and 

heating a portion of the first or second section/respectively, with heat from 
hydrogenation. 

2734. The method of claim 2701 , further comprising: 
producing condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2735. The method of claim 2701, whefein allowing the heat to transfer comprises 
increasing a permeability of a majority of the first or second section to greater than about 
100 millidarcy. 



20 2736. The method of claim 270 V, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the first or second 
section. 

2737. The method of claim£701, wherein heating the first or the second section is 
25 controlled to yield greater than about 60 % by weight of condensable hydrocarbons, as 
measured by the Fischer Assay. 



30 



2738. The method of claim 2701, wherein at least about 7 heat sources are disposed in 
the formation for each production well. 
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2739. The method of claim 2701, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three pr more of the heat 
sources are located in the formation in ; 
sources comprises a triangular pattern. 



sources are located in the formation in a unit of heat sources, ajid wherein the unit of heat 



2740. The method of claim 2701, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 

10 over an area of the formation to form a repetitive pattern of units. 

2741 . A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat into the formation from a plurality of heat sources placed in a 

pattern within the formation, wherein p, spacing between heat sources is greater than 
15 about 6 m; 

allowing the heat to transfe/ from the plurality of heat sources to a selected 
section of the formation; 

producing a mixture frorri the formation from a plurality of production wells, 
wherein the plurality of production wells are positioned within the pattern, and wherein a 
20 spacing between production wells is greater than about 12 m. 

2742. The method of clainY 2741, wherein superposition of heat from the plurality of 
heat sources pyrolyzes at l^ast some hydrocarbons within the selected section of the 
formation. 

25 

2743. The method of claim 2741 , further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2744. The method of /claim 2741, wherein the plurality of heat sources comprises 
30 electrical heaters. 
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2745. The method of claim 2741, wherein the plurality of heat sources comprises 
surface burners. 



2746. The method of claim 2741, wherein the plurality yf heat sources comprises 
flameless distributed combustors. 



2747. The method of claim 2741, wherein the pljjfality of heat sources comprises 
natural distributed combustors. 

10 2748. The method of claim 2741, further comprising controlling a pressure and a 

temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function /f temperature, or the temperature is controlled as 
a function of pressure. 

15 2749. The method of claim 274 1( further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



2750. The method of clain/2741, wherein providing heat from the plurality of heat 
20 comprises: 

heating a selected Volume (V) of the hydrocarbon containing formation from the 
plurality of heat sourcesVwherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrplyzes at least some hydrocarbons within the selected volume of 
the formation; and 

25 wherein heating energy/day provided to the volume is equal to or less than Pwr, 

wherein Pwr is calculated by the equation: 
Pwr = h*V*(J v *p B 

wherein Pwr [is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
30 °C/day. 
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275 1 . The method of claim 274 1 , wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

/ 

2752. The method of claim 2741, wherein providing heat comprises heating the selected 
5 formation such that a thermal conductivity of at leasfa portion of the selected section is 

greater than about 0.5 W/(m °C). / 

2753 . The method of claim 274 1 , wherein thp produced mixture comprises condensable 
hydrocarbons having an API gravity of at lesist about 25°. 

10 / 

2754. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins( 

15 2755. The method of claim 2741 /wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2756. The method of claim z741, wherein the produced mixture comprises condensable 
20 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

basis, of the condensable hydrocarbons is nitrogen. 

2757. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

25 basis, of the condensable hydrocarbons is oxygen. 

2758. The method off claim 2741 , wherein the produced mixture comprises condensable 
hydrocarbons, and wmerein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

30 
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2759. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



2760. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 2y % by weight of the condensable 
hydrocarbons are aromatic compounds. 

10 2761 . The method of claim 2741 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

2762. The method of claim 2741, ywherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein less tl/an about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



20 



2763. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein afbout 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



25 



2764. The method of claim 2741, wherein the produced mixture comprises a non- 
condensable component/ wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



30 



2765. The method of claim 2741, wherein the produced mixture comprises ammonia, 
and wherein greater tpan about 0.05 % by weight of the produced mixture is ammonia. 
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2766. The method of claim 2741, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

/: 

2767. The method of claim 274 1 , further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



10 



2768. The method of claim 2741, furthepxomprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



2769. The method of claim 2768/ wherein the partial pressure of H2 within the mixture 
is measured when the mixture is/at a production well. 

1 5 2770. The method of claim 274 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than abouy 25 . 



20 



277 1 . The method of claim 274 1 , further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



25 



2772. The method ofvclaim 274 1 , further comprising: 

providing hydrogen (H2) to the selected section to hydrogenate hydrocarbons 
within the selected section; and 

heating a portion of the selected section with heat from hydrogenation. 



2773 . The method of claim 274 1 , further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 



hydrogenal 



30 portion of the proc uced hydrogen 



ing a portion of the produced condensable hydrocarbons with at least a 
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2774. The method of claim 2741 , wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. J 

5 2775. The method of claim 274 1 , wherein allowing the heat to transfer comprises 

substantially uniformly increasing a permeability of a majority of the selected section. 

2776. The method of claim 2741 , further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 

10 Assay. / 

2777. The method of claim 2741, wherein at least about 7 heat sources are disposed in 
the formation for each production welLi 

1 5 2778. The method of claim 274 1 , nirther comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

20 2779. The method of claim 21741, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

25 / 

2780. A system configured to heat a hydrocarbon containing formation, comprising: 

a heater disposed fin an opening in the formation, wherein the heater is configured 
to provide heat to at leasit a portion of the formation during use; 
an oxidizing fluid source; 

30 a conduit disposed in the opening, wherein the conduit is configured to provide an 

oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
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use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to'transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



2781. The system of claim 2780, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 



10 2782. The system of claim 2780, wherein me conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 



15 



2783. The system of claim 2780, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



2784. The system of claim 2780, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

20 2785. The system of claim 27^0, wherein the conduit is further configured to remove an 
oxidation product. 



25 



2786. The system of claim 2^80, wherein the conduit is further configured to remove an 
oxidation product such that tye oxidation product transfers substantial heat to the 
oxidizing fluid. 



30 



2787. The system of claiiW 2780, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a fljbw rate of the oxidation product in the conduit. 
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2788. The system of claim 2780, wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing flj/id in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 



2789. The system of claim 2780, wherein the conduit/is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

10 2790. The system of claim 2780, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



15 



2791. The system of claim 2780, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the ^onduit is further configured to remove an 
oxidation product during use. 



20 



25 



30 



2792. The system of claim 2780, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2793. The system of claim 2780, further comprising a conductor disposed in a second 
conduit, wherein the second condirit is disposed within the opening, and wherein the 
conductor is configured to heat at least a portion of the formation during application of an 
electrical current to the conductor. 

2794. The system of claim 2780, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configured to heat at least a 
portion of the formation during application of an electrical current to the insulated 
conductor. 
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2795. The system of claim 2780, further comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is configured 
to heat at least a portion of the formation during application of an electrical current to the 
at least the one elongated member. 

5 

2796. The system of claim 2780, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the conduit is further configured to provide the heated oxidizing fluid into the 
opening during use, and wherein the heated (jxidizing fluid is configured to heat at least a 

10 portion of the formation during use. 

2797. The system of claim 2780, furthef comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

15 




2798. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

20 2799. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2800. The system of claiin 2780, further comprising an overburden casing coupled to 
25 the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



2801. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein th^ overburden casing is disposed in an overburden of the 
30 formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

2802. The system of claim 2780, further comprisin/an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



10 



2803. The system of claim 2780, wherein me system is further configured such that 
transferred heat can pyrolyze at least som^: hydrocarbons in the pyrolysis zone. 



15 



20 



2804. A system configurable to heat a/hydrocarbon containing formation, comprising: 
a heater configurable to be disposed in an opening in the formation, wherein the 
heater is further configurable to provide heat to at least a portion of the formation during 
use: 



a conduit configurable to \jq disposed in the opening, wherein the conduit is 
configurable to provide an oxidijmg fluid from an oxidizing fluid source to a reaction 
zone in the formation during use, and wherein the system is configurable to allow the 
oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone during use such 
that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 



2805. The system of claim 2804, wherein the oxidizing fluid is configurable to generate 
25 heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 



30 



2806. The system of claam 2804, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 
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/ 

/ 

2807. The system of claim 2804, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2808. The system of claim 2804, wherein the condmt is further configurable to be 
cooled with the oxidizing fluid such that the conduit is not substantially heated by 
oxidation. / 

2809. The system of claim 2804, wherein ther conduit is further configurable to remove 
an oxidation product. / 

2810. The system of claim 2804, wherem the conduit is further configurable to remove 
an oxidation product, such that the oxidation product transfers heat to the oxidizing fluid. 

2811. The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product, and wherein aytlow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

2812. The system of claim 2804^ wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

28 1 3. The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the/formation beyond the reaction zone. 

28 14. The system of clai: 
from flowing into portion: 



2804, wherein the oxidizing fluid is substantially inhibited 
! of the formation beyond the reaction zone. 
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2815. The system of claim 2804, further comprising a center ccmduit disposed within 
the conduit, wherein center conduit is configurable to provide/the oxidizing fluid into the 
opening during use, and wherein the conduit is further configurable to remove an 
oxidation product during use. / 

2816. The system of claim 2804, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2817. The system of claim 2804, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed within the opening, and wherein the 
conductor is configurable to heat at least a/portion of the formation during application of 
an electrical current to the conductor. / 

281 8. The system of claim 2804, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configurable to heat at least a 
portion of the formation during application of an electrical current to the insulated 
conductor. / 

2819. The system of claim 2K04, further comprising at least one elongated member 
disposed within the opening^ wherein the at least the one elongated member is 
configurable to heat at lease a portion of the formation during application of an electrical 
current to the at least the one elongated member. 

2820. The system of claim 2804, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configurable to heat the oxidizing fluid, 
wherein the conduit is further configurable to provide the heated oxidizing fluid into the 
opening during use, And wherein the heated oxidizing fluid is configurable to heat at least 
a portion of the formation during use. 
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282 1 . The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



5 2822. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casine/is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2823. The system of claim 2804, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



15 



2824. The system of claim 2804,/further comprising an overburden casing coupled to 
the opening, wherein a packing q/iaterial is disposed at a junction of the overburden 
casing and the opening. 



20 



2825. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and whereftn the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



25 



2826. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



30 



2827. The system of claim 2804, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

2828. An in situ m ithod for heating a hydrocarbon containing formation, comprising: 



V • 
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heating a portion of the formation to a temperature sufficient to support reaction 
of hydrocarbons within the portion of the formation j^ith an oxidizing fluid; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at/least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 



10 



2829. The method of claim 2828, further Comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 



2830. The method of claim 2828, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

15 2831. The method of claim 2828, /further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of fa conduit disposed in the opening such that a rate of 
oxidation is controlled. 

2832. The method of claim 28(28, further comprising increasing a flow of the oxidizing 
20 fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 



25 



2833. The method of claim 2828, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 



30 



2834. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. 



V 
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2835. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat from the oxidation product in the conduit to oxidizing 
fluid in the conduit. / 

5 / 

2836. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 

10 / 

2837. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 

15 fluid. / 

2838. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 

20 of the formation beyond the reaction zone. 

2839. The method of claim 2828, further comprising substantially inhibiting the 
oxidizing fluid from flowing mto portions of the formation beyond the reaction zone. 

25 2840. The method of claiiW 2828, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

30 2841 . The method of claim 2828, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 
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2842. The method of claim 2828, wherein heating the portion comprises applying 
electrical current to a conductor disposed in a conduit, wherein the conduit is disposed 
within the opening. 

2843. The method of claim 2828, wherein heating me portion comprises applying 
electrical current to an insulated conductor disposed within the opening. 

2844. The method of claim 2828, wherein heating the portion comprises applying 
electrical current to at least one elongated member disposed within the opening. 

2845. The method of claim 2828, wherein heating the portion comprises heating the 
oxidizing fluid in a heat exchanger disposed external to the formation such that providing 
the oxidizing fluid into the opening comprises transferring heat from the heated oxidizing 
fluid to the portion. 

2846. The method of claim 2828, prther comprising removing water from the formation 
prior to heating the portion. 

2847. The method of claim 28^8, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

2848. The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2849. The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein uie overburden casing comprises steel. 



683 



Conley, Rose & Tayon, P.C. 



2850. The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

5 285 1 . The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

2852. The method of claim 2828, wherein ttye pyrolysis zone is substantially adjacent to 
10 the reaction zone. 

2853. A system configured to heat a hydrocarbon containing formation, comprising: 

a heater disposed in an opening in the formation, wherein the heater is configured 
to provide heat to at least a portion of tpc formation during use; 
1 5 an oxidizing fluid source; 

a conduit disposed in the opehing, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use, wherein the oxidizing fluid is/selected to oxidize at least some hydrocarbons at the 
reaction zone during use such thaft heat is generated at the reaction zone, and wherein the 
20 conduit is further configured to /emove an oxidation product from the formation during 
use; and 

wherein the system is/configured to allow heat to transfer substantially by 
conduction from the reactioiyzone to a pyrolysis zone of the fonnation during use. 

25 2854. The system of claim 2853, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 



2855. The system of c|aim 2853, wherein the conduit comprises orifices, and wherein 
30 the orifices are configured to provide the oxidizing fluid into the opening. 
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2856. The system of claim 2853, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2857. The system of claim 2853, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 



10 



2858. The system of claim 2853, wnerein the conduit is further configured such that the 
oxidation product transfers heat toihe oxidizing fluid. 

2859. The system of claim 2833, wherein a flow rate of the oxidizing fluid in the 
conduit is approximately equal to a flow rate of the oxidation product in the conduit. 



2860. The system of claim 2853, wherein a pressure of the oxidizing fluid in the conduit 
15 and a pressure of the oxidation product in the conduit are controlled to reduce 
contamination of the oxidation product by the oxidizing fluid. 



20 



2861 . The system of claim 2853, wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2862. The system of claim 2853, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



2863. The system of claim 2853, further comprising a center conduit disposed within 
25 the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use. 



30 



2864. The system of claim 2853, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 
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2865. The system of claim 2853, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed withinthe opening, and wherein the 
conductor is configured to heat at least a portion of the formation during application of an 
electrical current to the conductor. / 

5 / 

2866. The system of claim 2853, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configured to heat at least a 
portion of the formation during application oftan electrical current to the insulated 
conductor. / 

10 / 

2867. The system of claim 2853, further/comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is configured 
to heat at least a portion of the formation during application of an electrical current to the 
at least the one elongated member. / 

15 / 

2868. The system of claim 2853, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the conduit is further configured to provide the heated oxidizing fluid into the 
opening during use, and wherein/the heated oxidizing fluid is configured to heat at least a 



2869. The system of claim 2j853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

2870. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



20 




\ 



\ 



\ 
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2871. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed iiyan overburden of the 
formation, and wherein the overburden casing is further'aisposed in cement. 

2872. The system of claim 2853, further comprisingyan overburden casing coupled to 
the opening, wherein a packing material is disposed At a junction of the overburden 
casing and the opening. / 

2873. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is/disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the/overburden casing during use. 

2874. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing materia is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

2875. The system of claim 2853, Jwherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

2876. A system configurable to heat a hydrocarbon containing formation, comprising: 
a heater configurable to/be disposed in an opening in the formation, wherein the 

heater is further configurable t6 provide heat to at least a portion of the formation during 
use; / 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the formation during use, wherein the system is configurable to allow the 
oxidizing fluid to oxidize at/ least some hydrocarbons at the reaction zone during use such 
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that heat is generated at the reaction zone, and whereip the conduit is further configurable 
to remove an oxidation product from the formation during use; and 

wherein the system is further configurable 10 allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone during use. 
5 / 

2877. The system of claim 2876, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizii^g fluid is transported through the reaction 
zone substantially by diffusion. 

10 2878. The system of claim 2876, whereinAhe conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 



15 



2879. The system of claim 2876, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices aj*e configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



20 



2880. The system of claim 2876, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid suc^n that the conduit is not substantially heated by 
oxidation. 

2881 . The system of claim 2876, wherein the conduit is further configurable such that 
the oxidation product transfers heat to the oxidizing fluid. 



25 



30 



2882. The system of claim 2876, wherein a flow rate of the oxidizing fluid in the 
conduit is approximately equal to a flow rate of the oxidation product in the conduit. 



2883 . The system of claim 
and a pressure of the oxidatijbn 
contamination of the oxidatilon 



876, wherein a pressure of the oxidizing fluid in the conduit 
product in the conduit are controlled to reduce 
product by the oxidizing fluid. 



\ 
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2884. The system of claim 2876, wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond^ the reaction zone. 



10 



2885. The system of claim 2876, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2886. The system of claim 2876, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use. 

2887. The system of claim 2876, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



2888. The system of claim 2876,/further comprising a conductor disposed in a second 
15 conduit, wherein the second conduit is disposed within the opening, and wherein the 

conductor is configurable to heat at least a portion of the formation during application of 
an electrical current to the conductor. 

2889. The system of claim 2876, further comprising an insulated conductor disposed 
20 within the opening, wherein tne insulated conductor is configurable to heat at least a 

portion of the formation during application of an electrical current to the insulated 
conductor. 



25 



30 



2890. The system of claim 2876, further comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is 
configurable to heat at least a portion of the formation during application of an electrical 
current to the at least the one elongated member. 



2891 . The system of claim 
to the formation, whereir 
wherein the conduit is further 



2876, further comprising a heat exchanger disposed external 
the heat exchanger is configurable to heat the oxidizing fluid, 
configurable to provide the heated oxidizing fluid into the 



689 



Coniey, Rose & Tayon, P.C. 



/ 

opening during use, and wherein the heated oxidizing fluid is configurable to heat at least 
a portion of the formation during use. 



2892. The system of claim 2876, further comprising an overburden casing coupled to 
5 the opening, wherein the overburden casing is dispo/ed in an overburden of the 

formation. 

2893. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

10 formation, and wherein the overburden casmg comprises steel. 

2894. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

15 

2895. The system of claim 2876/further comprising an overburden casing coupled to 
the opening, wherein a packing Material is disposed at a junction of the overburden 
casing and the opening. 

20 2896. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



25 



30 



2897. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein pe overburden casing is disposed in an overburden of the 
formation, wherein ajpacking material is disposed at a junction of the overburden casing 
and the opening, and/ wherein the packing material comprises cement. 
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2898. The system of claim 2876, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in/the pyrolysis zone. 



2899. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction of 
hydrocarbons within the portion of the formation wim an oxidizing fluid, wherein the 
portion is located substantially adjacent to an opening in the formation; 

providing the oxidizing fluid to a reaction^ zone in the formation; 

allowing the oxidizing gas to react with/at least a portion of the hydrocarbons at 
the reaction zone to generate heat in the reaction zone; 

removing at least a portion of an oxipation product through the opening; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

2900. The method of claim 2899, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusic 

2901 . The method of claim 2899/ further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

2902. The method of claim 2899, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation is controlled. / 

2903. The method of claiji 2899, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially maintained within the reaction zone. 

2904. The method of claim 2899, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid such that the 
conduit is not substantially heated by oxidation. 
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2905. The method of claim 2899, wherein a concmit is disposed within the opening, and 
wherein removing at least the portion of the oxidation product through the opening 
comprises removing at least the portion of the (Oxidation product through the conduit. 

5 / 

2906. The method of claim 2899, whereinya conduit is disposed within the opening, and 
wherein removing at least the portion of tl/e oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, the 
method further comprising transferring/substantial heat from the oxidation product in the 

10 conduit to the oxidizing fluid in the conduit. 

2907. The method of claim 2899,ywherein a conduit is disposed within the opening, 
wherein removing at least the portion of the oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, and 

15 wherein a flow rate of the oxidizing fluid in the conduit is approximately equal to a flow 
rate of the oxidation product in the conduit. 

2908. The method of clain/ 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the portion of the oxidation product through the opening 

20 comprises removing at least the portion of the oxidation product through the conduit, the 
method further comprising controlling a pressure between the oxidizing fluid and the 
oxidation product in the conduit to reduce contamination of the oxidation product by the 
oxidizing fluid. / 

25 2909. The method of claim 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the portion of the oxidation product through the opening 
comprises removing aft least the portion of the oxidation product through the conduit, the 
method further comp] ising substantially inhibiting the oxidation product from flowing 
into portions of the ft rmation beyond the reaction zone. 

30 

\ 
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2910. The method of claim 2899, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

291 1 . The method of claim 2899, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing at least a portion of the oxidation product through the outer conduit. 



10 



2912. The method of claim 2899, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



15 



2913. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to a conductor disposed ip a conduit, wherein the conduit is disposed 
within the opening. 

2914. The method of claim 2899, whe/ein heating the portion comprises applying 
electrical current to an insulated conductor disposed within the opening. 



20 



291 5. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to at least one elongated member disposed within the opening. 



25 



2916. The method of claim 289$, wherein heating the portion comprises heating the 
oxidizing fluid in a heat exchanger disposed external to the formation such that providing 
the oxidizing fluid into the opening comprises transferring heat from the heated oxidizing 
fluid to the portion. 



2917. The method of claim/2899, further comprising removing water from the formation 
prior to heating the portion. 



30 291 8. The method of claim 2899, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 
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2919. The method of claim 2899, further comprising coupjng an overburden casing to 
the opening, wherein the overburden casing is disposed fn an overburden of the 
formation. 

5 

2920. The method of claim 2899, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

10 2921 . The method of claim 2899, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2922. The method of claim 2899, furthpr comprising coupling an overburden casing to 
15 the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



20 



25 



30 



2923. The method of claim 2899, ^herein the pyrolysis zone is substantially adjacent to 
the reaction. 

2924. A system configured to h£at a hydrocarbon containing formation, comprising: 
an electric heater disposed in an opening in the formation, wherein the electric 

heater is configured to provide peat to at least a portion of the formation during use; 
an oxidizing fluid source; 

a conduit disposed in me opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 
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2925. The system of claim 2924, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2926. The system of claim 2924, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 



10 



2927. The system of claim 2924, wherein the cojaduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



2928. The system of claim 2924, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

15 2929. The system of claim 2924, wherein the conduit is further configured to remove an 
oxidation product. 



20 



2930. The system of claim 2924,/wherein the conduit is further configured to remove an 
oxidation product, such that the Oxidation product transfers heat to the oxidizing fluid. 

293 1 . The system of claim 2924, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 



25 2932. The system of claimf 2924, wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by tpe oxidizing fluid. 
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2933. The system of claim 2924, wherein the conduit is funfter configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

2934. The system of claim 2924, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



10 



2935. The system of claim 2924, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is yconfigured to provide the oxidizing fluid into 
the opening during use, and wherein theyconduit is further configured to remove an 
oxidation product during use. 



15 



2936. The system of claim 2924, Wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2937. The system of claim 292A, further comprising an overburden casing coupled to 
the opening, wherein the overbprden casing is disposed in an overburden of the 
formation. 



20 2938. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein thef overburden casing comprises steel. 

2939. The system of claim 2924, further comprising an overburden casing coupled to 
25 the opening, wherein the/overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



30 



2940. The system of 
the opening, wherein a 
casing and the opening 



aim 2924, further comprising an overburden casing coupled to 
packing material is disposed at a junction of the overburden 
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2941 . The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposek in an overburden of the 
formation, wherein a packing material is disposed at d junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 

5 flow of fluid between the opening and the overburden casing during use. 

2942. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 

10 and the opening, and wherein the pacldng/material comprises cement. 

2943. The system of claim 2924, wherein the system is further configured such that 
transferred heat can pyrolyze at least/some hydrocarbons in the pyrolysis zone. 

15 2944. A system configurable to heat a hydrocarbon containing formation, comprising: 
an electric heater configurable to be disposed in an opening in the formation, 
wherein the electric heater is furtner configurable to provide heat to at least a portion of 
the formation during use, and wnerein at least the portion is located substantially adjacent 
to the opening; / 

20 a conduit configurable tp be disposed in the opening, wherein the conduit is 

further configurable to provide/ an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the formation /during use, and wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone 
during use such that heat is generated at the reaction zone; and 

25 wherein the system is further configurable to allow heat to transfer substantially 

by conduction from the reaction zone to a pyrolysis zone of the formation during use. 

2945. The system of claim 2944, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
30 zone substantially by diffusi on. 
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2946. The system of claim 2944, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid/Into the opening. 

2947. The system of claim 2944, wherein the conduit/comprises critical flow orifices, 
5 and wherein the critical flow orifices are configurable to control a flow of the oxidizing 

fluid such that a rate of oxidation in the formation /s controlled. 

2948. The system of claim 2944, wherein theyconduit is further configurable to be 
cooled with the oxidizing fluid such that the donduit is not substantially heated by 

10 oxidation. / 

2949. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation product. / 

15 2950. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

295 1 . The system of claim 2944; wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 

20 approximately equal to a flow Date of the oxidation product in the conduit. 

2952. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation product, and wMerein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 

25 the oxidation product by thp oxidizing fluid. 



30 



2953. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation product, and! wherein the oxidation product is substantially inhibited from 
flowing into portions of t le formation beyond the reaction zone. 
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2954. The system of claim 2944, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reacti/bn zone. 

2955. The system of claim 2944, further comprising a crater conduit disposed within 

5 the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use, and wherein the conduit is further configurable to remove an 
oxidation product during use. / 

2956. The system of claim 2944, wherein the portion of the formation extends radially 
10 from the opening a width of less than approximately 0.2 m. 

2957. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

15 

2958. The system of claim 2944, f 
the opening, wherein the overburdei 
formation, and wherein the overburj 

20 2959. The system of claim 2944/ further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2960. The system of claim 2944, further comprising an overburden casing coupled to 
25 the opening, wherein a packing material is disposed at a junction of the overburden 

casing and the opening. / 

2961. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

30 formation, wherein a pacWing material is disposed at a junction of the overburden casing 



ler comprising an overburden casing coupled to 
/casing is disposed in an overburden of the 
len casing comprises steel. 
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and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

2962. The system of claim 2944, further comprising an yoverburden casing coupled to 
the opening, wherein the overburden casing is disposed/in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



10 



2963. The system of claim 2944, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2964. A system configured to heat a hydrocarbon containing formation, comprising: 

a conductor disposed in a first conpuit, wherein the first conduit is disposed in an 
opening in the formation, and wherein the conductor is configured to provide heat to at 
15 least a portion of the formation during yse; 
an oxidizing fluid source; 

a second conduit disposed in fhe opening, wherein the second conduit is 
configured to provide an oxidizing fluid from the oxidizing fluid source to a reaction 
zone in the formation during use, and wherein the oxidizing fluid is selected to oxidize at 
20 least some hydrocarbons at the reaction zone during use such that heat is generated at the 
reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction z©ne to a pyrolysis zone of the formation during use. 



25 



30 



2965. The system of claim 2964, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone sucn that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 



2966. The system of claim 
wherein the orifices are con figured 



2964, wherein the second conduit comprises orifices, and 
to provide the oxidizing fluid into the opening. 



V 
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2967. The system of claim 2964, wherein the second conduit comprises critical flow 
orifices, and wherein the critical flow orifices are configured to control a flow of the 
oxidizing fluid such that a rate of oxidation in the formation is controlled. 



10 



2968. The system of claim 2964, wherein the secemd conduit is further configured to be 
cooled with the oxidizing fluid to reduce heatin^of the second conduit by oxidation. 

2969. The system of claim 2964, wherein tfye second conduit is further configured to 
remove an oxidation product. 

2970. The system of claim 2964, wherein the second conduit is further configured to 
remove an oxidation product such that jhe oxidation product transfers heat to the 
oxidizing fluid. 



U 15 2971 . The system of claim 2964, wherein the second conduit is further configured to 

remove an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit 
fy is approximately equal to a flow rate of the oxidation product in the second conduit. 

J: 2972. The system of claim 2964, wherein the second conduit is further configured to 

4= 20 remove an oxidation product, md wherein a pressure of the oxidizing fluid in the second 
£1 conduit and a pressure of the oxidation product in the second conduit are controlled to 

reduce contamination of the cfxidation product by the oxidizing fluid. 

2973. The system of claim/2964, wherein the second conduit is further configured to 
25 remove an oxidation product, and wherein the oxidation product is substantially inhibited 
from flowing into portions/of the formation beyond the reaction zone. 
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2974. The system of claim 2964, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 
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2975. The system of claim 2964, further comprising a center conduit disposed within 
the second conduit, wherein the center conduit is configured/to provide the oxidizing 
fluid into the opening during use, and wherein the second^onduit is further configured to 
remove an oxidation product during use. 

5 

2976. The system of claim 2964, wherein the portipn of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2977. The system of claim 2964, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing i^ disposed in an overburden of the 

formation. 



O 

ffl 
4= 

ru 

£ 

o 

111 

•P 

O 



15 



20 



2978. The system of claim 2964, furtherycomprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2979. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburaen casing is further disposed in cement. 

2980. The system of claim 296% further comprising an overburden casing coupled to 
the opening, wherein a packing Material is disposed at a junction of the overburden 
casing and the opening. 



25 2981. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 



30 
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2982. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material coinprises cement. 

5 / 

2983. The system of claim 2964, wherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

2984. A system configurable to heat a hydrocarbon containing formation, comprising: 
10 a conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to be disposed in/an opening in the formation, and wherein the 
conductor is further configurable to provide heat to at least a portion of the formation 
during use; 

a second conduit configurable to be disposed in the opening, wherein the second 
15 conduit is further configurable to provide an oxidizing fluid from an oxidizing fluid 
source to a reaction zone in the formation during use, and wherein the system is 
configurable to allow the oxidizing fluid to oxidize at least some hydrocarbons at the 
reaction zone during use such mat heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
20 by conduction from the reac/ion zone to a pyrolysis zone of the formation during use. 



25 



2985. The system of claim 2984, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2986. The system of claim 2984, wherein the second conduit comprises orifices, and 
wherein the orifices are configurable to provide the oxidizing fluid into the opening. 



2987. The system 
30 orifices, and whereih 
oxidizing fluid such 



claim 2984, wherein the second conduit comprises critical flow 
the critical flow orifices are configurable to control a flow of the 
that a rate of oxidation in the formation is controlled. 
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2988. The system of claim 2984, wherein the secona Conduit is further configurable to 
be cooled with the oxidizing fluid to reduce heating of the second conduit by oxidation. 

2989. The system of claim 2984, wherein the ^econd conduit is further configurable to 
remove an oxidation product. 



10 



2990. The system of claim 2984, whereinAhe second conduit is further configurable to 
remove an oxidation product such that th^ oxidation product transfers heat to the 
oxidizing fluid. 



15 



20 



2991 . The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit 
is approximately equal to a flow rate of the oxidation product in the second conduit. 

2992. The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product, and wherein a pressure of the oxidizing fluid in the second 
conduit and a pressure of the oxidation product in the second conduit are controlled to 
reduce contamination of the oxidation product by the oxidizing fluid. 

2993. The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product, and wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



25 
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2994. The system of claim 2 
from flowing into portions of /the 



2995. The system of claim 
the second conduit, wherein 
into the opening during use, 
remove an oxidation product 



84, wherein the oxidizing fluid is substantially inhibited 
formation beyond the reaction zone. 



984, further comprising a center conduit disposed within 
oenter conduit is configurable to provide the oxidizing fluid 
md wherein the second conduit is further configurable to 
during use. 
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2996. The system of claim 2984, wherein the portion of the formation extends radially 
from the opening a width of less than approximately/0.2 m. 

2997. The system of claim 2984, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing isydisposed in an overburden of the 
formation. 

2998. The system of claim 2984, further/comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2999. The system of claim 2984, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3000. The system of claim 298ft, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3001 . The system of claim C984, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between ttte opening and the overburden casing during use. 



3002. The system of claim 2984, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 
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3003. The system of claim 2984, wherein the system further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

3004. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises applying an electrical current to a conductor disposed in a first conduit 
to provide heat to the portion, and wherein pe first conduit is disposed within the 
opening; 

providing the oxidizing fluid to a/reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at tfte reaction zone; and 

transferring the generated he^t substantially by conduction from the reaction zone 
to a pyrolysis zone in the formationJ 

3005. The method of claim 3004/ further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 



3006. The method of claim 3004, further comprising directing at least a portion of the 
20 oxidizing fluid into the opening through orifices of a second conduit disposed in the 
opening. 



25 



3007. The method of claim B004, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifioes of a second conduit disposed in the opening such that a 
rate of oxidation is controlled. 



30 



3008. The method of clai] 
fluid in the opening to 
that a rate of oxidation is 



3004, further comprising increasing a flow of the oxidizing 
accommodate an increase in a volume of the reaction zone such 
substantially constant over time within the reaction zone. 
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3009. The method of claim 3004, wherein a second^conduit is disposed in the opening, 
the method further comprising cooling the second/conduit with the oxidizing fluid to 
reduce heating of the second conduit by oxidatic 

5 3010. The method of claim 3004, wherein ^second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the second conduit. 

3011. The method of claim 3004, wherein a second conduit is disposed within the 
10 opening, the method further comprising removing an oxidation product from the 

formation through the second conduit and transferring heat from the oxidation product in 
the conduit to the oxidizing fluid in the second conduit. 

3012. The method of claim 3004, wherein a second conduit is disposed within the 
15 opening, the method further comprising removing an oxidation product from the 

formation through the second conduit, wherein a flow rate of the oxidizing fluid in the 
second conduit is approximately equal to a flow rate of the oxidation product in the 
second conduit. 



20 



25 



30 



3013. The method of claim 3004, wherein a second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the sefcond conduit and controlling a pressure between the oxidizing 
fluid and the oxidation product in the second conduit to reduce contamination of the 
oxidation product by the oxidizing fluid. 

3014. The method of claim 3004, wherein a second conduit is disposed within the 



opening, the method 
formation through th 
flowing into portion; 



urther comprising removing an oxidation product from the 
conduit and substantially inhibiting the oxidation product from 
of the formation beyond the reaction zone. 
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3015. The method of claim 3004, further comprising ? substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

3016. The method of claim 3004, wherein a center conduit is disposed within an outer 

5 conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3017. The method of claim 3004, wherein the portion of the formation extends radially 
10 from the opening a width of less than approximately 0.2 m. 

3018. The method of claim 3004, farmer comprising removing water from the formation 
prior to heating the portion. / 

15 3019. The method of claim 3004, farther comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3020. The method of claim 3004, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 

20 formation. / 

3021 . The method of claim 3604, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

25 

3022. The method of claim 5004, further comprising coupling an overburden casing to 
the opening, wherein the ove -burden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

I 
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3023. The method of claim 3004, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



5 3024. A system configured to heat a hydrocarbon containing formation, comprising: 
an insulated conductor disposed in an opening in the formation, wherein the 
insulated conductor is configured to provide heat jo at least a portion of the formation 
during use; 

an oxidizing fluid source; 
10 a conduit disposed in the opening, wherein the conduit is configured to provide an 

oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone; and 
wherein the system is configurer to allow heat to transfer substantially by 
15 conduction from the reaction zone to a pyrolysis zone of the formation during use. 



20 



3025. The system of claim 3024, wnerein the oxidizing fluid is configured to generate 
heat in the reaction zone such that tljfe oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

3026. The system of claim 3024/ wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 



3027. The system of claim 3024, wherein the conduit comprises critical flow orifices, 
25 and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



30 



3028. The system of claim 



oxidizing fluid such that the conduit is not substantially heated by oxidation. 



024, wherein the conduit is configured to be cooled with the 



\ 
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3029. The system of claim 3024, wherein the conduit is' further configured to remove an 
oxidation product. * / 

3030. The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product, and wherein the conduit is further configured such that the oxidation 
product transfers substantial heat to the oxidizingytluid. 

3031. The system of claim 3024, wherein the/conduit is further configured to remove an 
oxidation product, and wherein a flow rate oythe oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxmation product in the conduit. 

3032. The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the second conduit and 
a pressure of the oxidation product in me conduit are controlled to reduce contamination 
of the oxidation product by the oxidizing fluid. 

3033. The system of claim 3024, Wnerein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3034. The system of claim 302 
from flowing into portions of th< 

3035. The system of claim 30E4, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wperein the conduit is further configured to remove an 
oxidation product during use./ 

3036. The system of claim B024, wherein the portion of the formation extends radially 
from the opening a width oflless than approximately 0.2 m. 



wherein the oxidizing fluid is substantially inhibited 
formation beyond the reaction zone. 
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3037. The system of claim 3024, further comprising in overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / • 

5 3038. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is/disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3039. The system of claim 3024, further/comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein the overburderycasing is further disposed in cement. 

3040. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 

15 casing and the opening. / 

3041 . The system of claim 3024Jfurther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 

20 and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

3042. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

25 formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3043. The system of claim 3024, wherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

30 

3044. A system configurab e to heat a hydrocarbon containing formation, comprising: 

V 
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an insulated conductor configurable to be disposed in an opening in the formation, 
wherein the insulated conductor is further configurable/b provide heat to at least a 
portion of the formation during use; 

a conduit configurable to be disposed in the /Opening, wherein the conduit is 
further configurable to provide an oxidizing fluid/from an oxidizing fluid source to a 
reaction zone in the formation during use, and Wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone 
during use such that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to ^pyrolysis zone of the formation during use. 



15 



3045. The system of claim 3044, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that th^oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

3046. The system of claim 3044, /wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 



3047. The system of claim 3044, wherein the conduit comprises critical flow orifices, 
20 and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



25 



3048. The system of claim £>044, wherein the conduit is further configurable to be 
cooled with the oxidizing flpid such that the conduit is not substantially heated by 
oxidation. 



3049. The system of claiyn 3044, wherein the conduit is further configurable to remove 
an oxidation product. 



30 3050. The system 
an oxidation product, 



of claim 3044, wherein the conduit is further configurable to remove 
sucji that the oxidation product transfers heat to the oxidizing fluid. 



V 
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305 1 . The system of claim 3044, wherein the conduit ^/further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3052. The system of claim 3044, wherein the cc/nduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the condyit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluidy 

3053. The system of claim 3044, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 



15 - 3054. The system of claim 3044, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



20 



3055. The system of claim 3044, flbrther comprising a center conduit disposed within 
the conduit, wherein center conduii is configurable to provide the oxidizing fluid into the 
opening during use, and wherein tjhe conduit is further configurable to remove an 
oxidation product during use. 



25 



3056. The system of claim 30m, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3057. The system of claim 3044, further comprising an overburden casing coupled to 



the opening, wherein the overl 
formation. 



urden casing is disposed in an overburden of the 
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3058. The system of claim 3044, further comprising an overburden casing coupled to 

the opening, wherein the overburden casing is disposed in/in overburden of the 

* / 
formation, and wherein the overburden casing comprise/ steel. 



5 3059. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is/further disposed in cement. 

3060. The system of claim 3044, further comprising an overburden casing coupled to 
10 the opening, wherein a packing material is disposed at a junction of the overburden 

casing and the opening. 

3061 . The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

15 formation, wherein a packing materials disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3062. The system of claim 3 044, /further comprising an overburden casing coupled to 
20 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



25 



3063. The system of claim 3044, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



30 



3064. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of t\ e formation to a temperature sufficient to support reaction 
of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises applying an electrical current to an insulated conductor to provide heat 
to the portion, and wherein t\ e insulated conductor is disposed within the opening; 
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providing the oxidizing fluid to a reaction zone in the^formation; 
allowing the oxidizing fluid to react with at least apportion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially byyconduction from the reaction zone 
5 to a pyrolysis zone in the formation. / 

3065. The method of claim 3064, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. / 

10 3066. The method of claim 3064, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

3067. The method of claim 3064, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conauit disposed in the opening such that a rate of 

15 oxidation is controlled. / 

3068. The method of claim 3064, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

20 / 

3069. The method of claim 3064, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. / 

25 3070. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. / 

3071 . The method of claim 3064, wherein a conduit is disposed within the opening, the 
30 method further comprising removing an oxidation product from the formation through 
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the conduit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the> conduit. 

3072. The method of claim 3064, wherein a conduit is disposed within the opening, the 
5 method further comprising removing an oxidatioi/ product from the formation through 

the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 

3073. The method of claim 3064, wherein a conduit is disposed within the opening, the 
10 method further comprising removing an oxidation product from the formation through 

the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. 

15 3074. The method of claim 3064,/wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
, of the formation beyond the reaction zone. 

20 3075. The method of claim 3064, further comprising substantially inhibiting the 

oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



25 



3076. The method of claim/3064, wherein a center conduit is disposed within an outer 
conduit, and wherein the ouler conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 



30 



3077. The method of claim 3064, wherein the portion of the formation extends radially 
from the opening a width bf less than approximately 0.2 m. 
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3078. The method of claim 3064, further comprising removing water from the formation 
prior to heating the portion. 

3079. The method of claim 3064, further comprising controlling the temperature of the 
formation to substantially inhibit production of c/xides of nitrogen during oxidation. 

3080. The method of claim 3064, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3081 . The method of claim 3064, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



15 3082. The method of claim 3064,/further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3083. The method of claim 3064, further comprising coupling an overburden casing to 
20 the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



25 



30 



3084. The method of claim £064, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 

3085. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of/the formation to a temperature sufficient to support reaction 

of hydrocarbons within the! portion of the formation with an oxidizing fluid, wherein the 
portion is located substantially adjacent to an opening in the formation, wherein heating 
comprises applying an electrical current to an insulated conductor to provide heat to the 
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portion, wherein the insulated conductor is coupled to a conduit, wherein the conduit 
comprises critical flow orifices, and wherein the conduit^s disposed within the opening; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 



10 



3086. The method of claim 3085, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 



3087. The method of claim 3085, further comprising controlling a flow of the oxidizing 
fluid with the critical flow orifices such/mat a rate of oxidation is controlled. 

15 3088. The method of claim 3085, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 



20 



3089. The method of claim 3085, further comprising cooling the conduit with the 
oxidizing fluid to reduce heating of the conduit by oxidation. 



3090. The method of claim 3a)85, further comprising removing an oxidation product 
from the formation through ttte conduit. 

25 3091 . The method of claim 3085, further comprising removing an oxidation product 

from the formation through the conduit and transferring heat from the oxidation product 
in the conduit to the oxidizing fluid in the conduit. 



30 



3092. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit, wherein a flow rate of the oxidizing fluid in the 



conduit is approximately 



equal to a flow rate of the oxidation product in the conduit. 
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3093. The method of claim 3085, further comprising remo^ng an oxidation product 
from the formation through the conduit and controlling a pressure between the oxidizing 
fluid and the oxidation product in the conduit to reduce ^contamination of the oxidation 
product by the oxidizing fluid. 

3094. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit and substantially inhibiting the oxidation product 
from flowing into portions of the formation beyond the reaction zone. 

3095. The method of claim 3085, furthe/ comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



3096. The method of claim 3085, wMerein a center conduit is disposed within the 
15 conduit, the method further comprising providing the oxidizing fluid into the opening 
through the center conduit and removing an oxidation product through the conduit. 



20 



3097. The method of claim 3083, wherein the portion of the formation extends radially 
from the opening a width of less/than approximately 0.2 m. 

3098. The method of claim 3085, further comprising removing water from the formation 
prior to heating the portion. 



25 



30 



3099. The method of claim/3085, further comprising controlling the temperature of the 
formation to substantially imiibit production of oxides of nitrogen during oxidation. 



3 1 00. The method of clairp 
the opening, wherein the 
formation. 



3085, further comprising coupling an overburden casing to 
of erburden casing is disposed in an overburden of the 
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3101. The method of claim 3085, further comprising coupling an overburden casing to 

the opening, wherein the overburden casing is disposed in an overburden of the 

i- 

formation, and wherein the overburden casing comprises &eel. 

5 3 102. The method of claim 3085, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is furaier disposed in cement. 

3 103. The method of claim 3085, further comprising coupling an overburden casing to 
10 the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



15 



20 
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3 104. The method of claim 3085, whereip the pyrolysis zone is substantially adjacent to 
the reaction zone. 

3 105. A system configured to heat a Hydrocarbon containing formation, comprising: 
at least one elongated memben disposed in an opening in the formation, wherein at 

least the one elongated member is co/ifigured to provide heat to at least a portion of the 
formation during use; 

an oxidizing fluid source; 

a conduit disposed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing/ fluid source to a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use sucm that heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 



3 1 06. The system of claim 3 1(05 
heat in the reaction zone such that 
zone substantially by diffusior 



, wherein the oxidizing fluid is configured to generate 
the oxidizing fluid is transported through the reaction 
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3 1 07. The system of claim 3105, wherein the conduit corhprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluia into the opening. 



3 108. The system of claim 3 105, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

3 109. The system of claim 3 105, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

3110. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product. / 

3111. The system of claim 3 1 05, wherein the conduit is further configured to remove an 
oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

3 1 12. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3113. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

3114. The system of claim/ 3105, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3115. The system of claim 3 1 05, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 
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3116. The system of claim 3105, further comprising a/center conduit disposed within 
the conduit, wherein the center conduit is configuredyio provide the oxidizing fluid into 
the opening during use, and wherein the conduit is further configured to remove an 

5 oxidation product during use. 

3117. The system of claim 3 1 05, wherein the^ portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

10 3118. The system of claim 3 105, furthe/ comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3119. The system of claim 3 1 05, Anther comprising an overburden casing coupled to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



20 



3 120. The system of claim 3 y05, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



25 
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3121. The system of claim 3105, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3 1 22. The system of claim 3 1 05, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 



flow of fluid between 



he opening and the overburden casing during use. 
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3 123. The system of claim 3105, further comprising an/overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3 124. The system of claim 3 1 05, wherein ther system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

3125. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed in an opening in the 

formation, wherein at least the one elongated member is further configurable to provide 
heat to at least a portion of the formation during use; 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable to provide aiyoxidizing fluid from the oxidizing fluid source to a 
reaction zone in the formation during use, and wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone 
during use such that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 

3126. The system of claim 3125, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

3 127. The system of claim 3125, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 



3 128. The system of dlaim 3125, wherein the conduit comprises critical flow orifices, 
and wherein the criticajl flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 
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3 129. The system of claim 3 125, wherein the conouit is further configurable to be 
cooled with the oxidizing fluid such that the conduit .is not substantially heated by 
oxidation. 

3130. The system of claim 3 1 25, whereij/ the conduit is further configurable to remove 
an oxidation product. 

3131. The system of claim 3125, wherein the conduit is further configurable to remove 
an oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

3132. The system of claim 3125/ wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 



15 3133. The system of claim 3A25, wherein the conduit is further configurable to remove, 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

20 3134. The system of claim 3125, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of tlie formation beyond the reaction zone. 



25 
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3135. The system of claim 3 125, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



3136. The system of claim 3 125, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 

[ wherein the conduit is further configurable to remove an 
use. 



opening during use, and 
oxidation product during 



\ 
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3137. The system of claim 3 125, wherein the portion of tph formation extends radially 
from the opening a width of less than approximately 0.2 : 

3138. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is dispose^ in an overburden of the 
formation. 



10 



3 139. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



15 



3 140. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing As disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3141. The system of claim 3125, further comprising an overburden casing coupled to 
the opening, wherein a packing materiay is disposed at a junction of the overburden 
casing and the opening. 



20 
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3 142. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing maternal is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3 143. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburaen casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein this packing material comprises cement. 



725 



Conley, Rose & Tayon, P C. 



3144. The system of claim 3125, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

3 145. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation /with an oxidizing fluid, wherein 
heating comprises applying an electrical current to/at least one elongated member to 
provide heat to the portion, and wherein at least the one elongated member is disposed 
within the opening; / 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. / 

3146. The method of claim 3 145, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion/ 



3 147. The method of claim 3 145, farther comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

3 148. The method of claim 3 145/, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation is controlled. / 

3 149. The method of claim 3 1/45, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 
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3 1 50. The method of claim 3145, wherein a conduit is di/posed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

5 3151. The method of claim 3145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation^roduct from the formation through 
the conduit. 

3 152. The method of claim 3 145, wherein a conduit is disposed within the opening, the 
10 method further comprising removing an oxidation product from the formation through 

the conduit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 

3153. The method of claim 3145, wherein a conduit is disposed within the opening, the 
15 method further comprising removing an oxidation product from the formation through 

the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 

3 1 54. The method of claim 3 145/ wherein a conduit is disposed within the opening, the 
20 method further comprising remoyng an oxidation product from the formation through 

the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce/contamination of the oxidation product by the oxidizing 
fluid. 

25 3 155. The method of claim 3 145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reaction zone. 



30 3156. The method of claim 3145, further comprising substantially inhibiting the 

oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 
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3 1 57. The method of claim 3 145, wherein a center conduipis disposed within an outer 
conduit, and wherein the outer conduit is disposed within/the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conauit. 

3158. The method of claim 3 145, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3 1 59. The method of claim 3 1 45, further comprising removing water from the formation 
prior to heating the portion. / 

3 160. The method of claim 3 145, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3161. The method of claim 3145, faipier comprising coupling an overburden casing to 
the opening, wherein the overburden /casing is disposed in an overburden of the 
formation. / 

3 1 62. The method of claim 3 1 45/ further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3 163. The method of claim 3 if 45, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3 164. The method of claim/3 145, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



Conley, Rose & Tayon, P.C. 



10 



15 



3 1 65. The method of claim 3 145, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 

3 166. A system configured to heat a hydrocarbon containing formation, comprising: 
a heat exchanger disposed external to the formation, wherein the heat exchanger 

is configured to heat an oxidizing fluid during use; 

a conduit disposed in the opening, wherein th6 conduit is configured to provide 
the heated oxidizing fluid from the heat exchanger/co at least a portion of the formation 
during use, wherein the system is configured to ajlow heat to transfer from the heated 
oxidizing fluid to at least the portion of the formation during use, and wherein the 
oxidizing fluid is selected to oxidize at least some hydrocarbons at a reaction zone in the 
formation during use such that heat is generated at the reaction zone; and 

wherein the system is configured to/allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 

3 167. The system of claim 3 166, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the/oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 



20 3 1 68. The system of claim 3 166, wherein the conduit comprises orifices, and wherein 
the orifices are configured to prowde the oxidizing fluid into the opening. 



25 



3 169. The system of claim 3 166, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow omfices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 



3 1 70. The system of claim 
with the oxidizing fluid such 



30 3171. The system of claim 
oxidation product. 



166, wherein the conduit is further configured to be cooled 
that the conduit is not substantially heated by oxidation. 



3 166, wherein the conduit is further configured to remove an 
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3 172. The system of claim 3 166, wherein the conduit is further configured to remove an 
oxidation product, such that the oxidation product transfer/ heat to the oxidizing fluid. 

5 3 1 73. The system of claim 3 1 66, wherein the conduit/is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidationyproduct in the conduit. 

3 174. The system of claim 3 166, wherein the c6nduit is further configured to remove an 
10 oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 

pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid./ 

3 175. The system of claim 3 166, wherein the conduit is further configured to remove an 
15 oxidation product, and wherein the oxida/tion product is substantially inhibited from 

flowing into portions of the formation beyond the reaction zone. 

3 176. The system of claim 3 166, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

20 / 

3 177. The system of claim 3 1 66, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the conduit is further configured to remove an 
oxidation product during use. / 

25 / 

3 178. The system of claim 3 lJo6, wherein the portion of the formation extends radially 
from the opening a width of lgss than approximately 0.2 m. 

3 1 79. The system of claim 
30 the opening, wherein the ov< 

formation. 



166, further comprising an overburden casing coupled to 
'rburden casing is disposed in an overburden of the 
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3 1 80. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed m an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3181. The system of claim 3 166, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is/further disposed in cement. 

10 3182. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3183. The system of claim 3 1 66, further comprising an overburden casing coupled to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing materiayis disposed at a junction of the overburden casing 
and the opening, and wherein the pacKing material is configured to substantially inhibit a 
flow of fluid between the opening ai/d the overburden casing during use. 

20 3 1 84. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein thef packing material comprises cement. 



25 
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3 185. A system configurable to heat a hydrocarbon containing formation, comprising: 
a heat exchanger configurable to be disposed external to the formation, wherein 
the heat exchanger is further configurable to heat an oxidizing fluid during use; 

a conduit configurable to be disposed in the opening, wherein the conduit is 

the heated oxidizing fluid from the heat exchanger to at 
during use, wherein the system is configurable to allow 
oxidizing fluid to at least the portion of the formation 



further configurable to provide 
least a portion of the formation 
heat to transfer from the heated 
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during use, and wherein the system is further configurable to allow the oxidizing fluid to 
oxidize at least some hydrocarbons at a reaction zone in the formation during use such 
that heat is generated at the reaction zone; and 

wherein the system is further configurable to allc/w heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zjme of the formation during use. 



3 1 86. The system of claim 3185, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizingyfluid is transported through the reaction 
zone substantially by diffusion. 

3 1 87. The system of claim 3185, wherein/ the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

3 1 88. The system of claim 3185, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices' are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

3 1 89. The system of claim 3 1 83, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid ^uch that the conduit is not substantially heated by 
oxidation. 



3 1 90. The system of claim : 
an oxidation product. 



fl85, wherein the conduit is further configurable to remove 



3191. The system of claim 3 185, wherein the conduit is further configurable to remove 
an oxidation product suchfthat the oxidation product transfers heat to the oxidizing fluid. 



3192. The system of claim 3 1 85, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 



approximately equal to 



flow rate of the oxidation product in the conduit. 
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3 193. The system of claim 3 1 85, wherein the conduitjis further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are pntrolled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

5 

3 194. The system of claim 3 185, wherein the jconduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

10 3 195. The system of claim 3185, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the forma/ion beyond the reaction zone. 



15 



3 196. The system of claim 3 1 85, furaier comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use, and wherein tip second conduit is further configurable to remove an 
oxidation product during use. 



20 



3197. The system of claim 3 185, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3 198. The system of claim 3 1 85, further comprising an overburden casing coupled to 
the opening, wherein the oveyburden casing is disposed in an overburden of the 
formation. 
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3199. The system of clai: 
the opening, wherein the 
formation, and wherein the 



3 185, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
overburden casing comprises steel. 



formation, and wherein th 



3200. The system of clai n 3 1 85, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

overburden casing is further disposed in cement. 
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3201 . The system of claim 3 1 85, further comprising an overburden casing coupled to 

/ / 

the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



10 



3202. The system of claim 3185, further comprisinfg an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and theyoverburden casing during use. 
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3203. The system of claim 3 185, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing materia/ is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



.3204. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portpn of the formation with an oxidizing fluid, wherein 
20 heating comprises: 

heating the oxidizing fluid with a heat exchanger, wherein the heat exchanger is 

disposed external to the formation; 

providing the heated pxidizing fluid from the heat exchanger to the portion of the 

formation; and 

25 allowing heat to transfer from the heated oxidizing fluid to the portion of the 

formation; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to genei ate heat at the reaction zone; and 
30 transferring the generated heat substantially by conduction from the reaction zone 

to a pyrolysis zone in the [formation. 
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3205. The method of claim 3204, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 

3206. The method of claim 3204, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices o#a conduit disposed in the opening. 



10 



3207. The method of claim 3204, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit exposed in the opening such that a rate of 
oxidation is controlled. 



15 



3208. The method of claim 3204, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

3209. The method of claim 3204 /wherein a conduit is disposed in the opening, the 
method further comprising coolii)g the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 



20 3210. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. 

321 1 . The method of claim 3204, wherein a conduit is disposed within the opening, the 
25 method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 



30 



3212. The method 
method further 



of cflaim 3204, wherein a conduit is disposed within the opening, the 
compns&ng removing an oxidation product from the formation through 
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the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 



3213. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between me oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. / 

3214. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reactioryzone. 

3215. The method of claim 3204/ further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

3216. The method of claim 3204, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3217. The method of claim 3204, wherein the portion of the formation extends radially 
from the opening a width /of less than approximately 0.2 m. 

3218. The method of claim 3204, further comprising removing water from the formation 
prior to heating the portion. 

3219. The method of c laim 3204, further comprising controlling the temperature of the 
formation to substantia ly inhibit production of oxides of nitrogen during oxidation. 
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3220. The method of claim 3204, further comprising coupling an overburden casing to 



322 1 . The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is' disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3222. The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3223. The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3224. The method of claim 3204, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. / 

3225. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises: / 

oxidizing a fuel gas/in a heater, wherein the heater is disposed external to the 
formation; / 

providing the oxidized fuel gas from the heater to the portion of the formation; 

and 

allowing heat to trinsfer from the oxidized fuel gas to the portion of the 
formation; 

providing the oxidizing fluid to a reaction zone in the formation; 



the opening, wherein'the overburden casing is disposed in an overburden of the 
formation. / 
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allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and j> 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 



3226. The method of claim 3225, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 



10 



3227. The method of claim 3225, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 



15 



3228. The method of claim 3225, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation is controlled. 

3229. The method of claim 3225, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 



20 3230. The method of claim 3225, wherein a conduit is disposed in the opening, the 

method further comprising cooling th£ conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

323 1 . The method of claim 3225, wherein a conduit is disposed within the opening, the 
25 method further comprising removjfng an oxidation product from the formation through 
the conduit. 



3232. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 



30 the conduit and transferring he: 
oxidizing fluid in the conduit. 



t from the oxidation product in the conduit to the 
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3233. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 



10 



3234. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation/product from the formation through 
the conduit and controlling a pressure between twe oxidizing fluid and the oxidation 
product in the conduit to reduce contaminatioiyof the oxidation product by the oxidizing 
fluid. 



15 



3235. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting trie oxidation product from flowing into portions 
of the formation beyond the reaction zone. 



20 



25 



30 



3236. The method of claim 3225, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

3237. The method of claim 3225,/wherein a center conduit is disposed within an outer 
conduit, and wherein the outer comduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product tmrough the outer conduit. 



32i5 



3238. The method of claim 
from the opening a width of les 

3239. The method of claim 32 
prior to heating the portion. 



25, wherein the portion of the formation extends radially 
than approximately 0.2 m. 

25, further comprising removing water from the formation 



739 



Conley, Rose & Tayon, P.C. 



3240. The method of claim 3225, further comprising controlling the temperature of the 

/ 

formation to substantially inhibit production of oxides of nitrogen during oxidation. 



/ 

/ 

3241 . The method of claim 3225, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



10 



3242. The method of claim 3225, further c/omprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden basing comprises steel. 



15 



3243. The method of claim 3225, fiirther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3244. The method of claim 3225, further comprising coupling an overburden casing to 
the opening, wherein a packing/material is disposed at a junction of the overburden 
casing and the opening. 



20 3245. The method of claim /?225, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 



3246. A system configured to heat a hydrocarbon containing formation, comprising: 
an insulated conductor disposed within an open wellbore in the formation, 
25 wherein the insulated conductor is configured to provide radiant heat to at least a portion 
of the formation during use; and 

wherein the system is configured to allow heat to transfer from the insulated 
conductor to a selected sjection of the formation during use. 
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3247. The system of claim 3246, wherein the insulated conductor is further configured 
to generate heat during application of an electrical current tc/jthe insulated conductor 
during use. 



3248. The system of claim 3246, further comprising/a support member, wherein the 
support member is configured to support the insulated conductor. 



10 



3249. The system of claim 3246, further composing a support member and a centralizes 
wherein the support member is configured to support the insulated conductor, and 
wherein the centralizer is configured to maiijiain a location of the insulated conductor on 
the support member. 



15 



3250. The system of claim 3246, wherein the open wellbore comprises a diameter of at 
least approximately 5 cm. 

325 1 . The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configured to generate substantially no heat. 



20 3252. The system of claim 324a, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein thq lead-in conductor comprises a rubber insulated 
conductor. 



25 



3253. The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein line lead-in conductor comprises a copper wire. 



3254. The system of claim 
insulated conductor with a 



246, further comprising a lead-in conductor coupled to the 
ccjld pin transition conductor. 



\ 
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3255. The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 

5 3256. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein/the electrically insulating 
material is disposed in a sheath. / 

3257. The system of claim 3246, wherein the insulated conductor comprises a conductor 
10 disposed in an electrically insulating material, and wherein the conductor comprises a 

copper-nickel alloy. / 

3258. The system of claim 3246, wherein the/insulated conductor comprises a conductor 
disposed in an electrically insulating material wherein the conductor comprises a copper- 

15 nickel alloy, and wherein the copper-nickel Alloy comprises approximately 7 % nickel by 
weight to approximately 1 2 % nickel by weight. 

3259. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 

20 nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel py weight. 

3260. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 

25 material comprises a thermally conductive material. 

3261. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises magnesium/oxide. 

30 
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15 



20 



3262. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and wherein the magnesium apde comprises a thickness of 
at least approximately 1 mm. 

3263. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises aluminum oxide and magnesium oxide. 

3264. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material/wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configured to occupy porous spaces within the 
magnesium oxide. 

3265. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheath, and \yherein the sheath comprises a corrosion-resistant 
material. 

3266. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheath, apd wherein the sheath comprises stainless steel. 



25 3267. The system of claim 324fo, further comprising two additional insulated 

conductors, wherein the insulated conductor and the two additional insulated conductors 
are configured in a 3 -phase Y configuration. 



30 



3268. The system of claim 32 
wherein the insulated conductor 



46, further comprising an additional insulated conductor, 
and the additional insulated conductor are coupled to a 



v 
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support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a series electrical configuration. 

3269. The system of claim 3246, further comprising ari^dditional insulated conductor, 
5 wherein the insulated conductor and the additional insulated conductor are coupled to a 

support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a parallel electrical a/nfiguration. 

3270. The system of claim 3246, wherein \ha insulated conductor is configured to 

10 generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 

3271 . The system of claim 3246, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises orifices 
configured to provide fluid flow throujm the support member into the open wellbore 

15 during use. / 

3272. The system of claim 3246, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 

20 support member into the open wellbore during use. 

3273. The system of claim 3246, further comprising a tube coupled to the insulated 
conductor, wherein the tube is configured to provide a flow of fluid into the open 
wellbore during use. 

25 

3274. The system of claim 3246, further comprising a tube coupled to the insulated 
conductor, wherein the tube co [nprises critical flow orifices configured to provide a 
substantially constant amount of fluid flow through the support member into the open 
wellbore during use. 

30 

I 
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3275. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposal in an overburden of the 
formation. 

3276. The system of claim 3246, further comprising/an overburden casing coupled to 
the open wellbore, wherein the overburden casing if disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3277. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3278. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the open wellbore. 

3279. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing ma/erial is disposed at a junction of the overburden casing 
and the open wellbore, and wherein the packing material is configured to substantially 
inhibit a flow of fluid between tide open wellbore and the overburden casing during use. 

3280. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the open wellbore, and wherein the packing material comprises cement. 



3281. The system of clai 
the open wellbore, whereir 
formation, the system 



3246, further comprising an overburden casing coupled to 
the overburden casing is disposed in an overburden of the 
furtHer comprising a wellhead coupled to the overburden casing 
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and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configured to couple to the lead-in 
conductor. 



3282. The system of claim 3246, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze ^t least some of the hydrocarbons in the 
selected section. 

10 3283. A system configurable to heat a hydi/ocarbon containing formation, comprising: 
an insulated conductor configurable to be disposed within an open wellbore in the 
formation, wherein the insulated conductor is further configurable to provide radiant heat 
to at least a portion of the formation during use; and 

wherein the system is configurable to allow heat to transfer from the insulated 
15 conductor to a selected section of the formation during use. 



20 



3284. The system of claim 3283, wherein the insulated conductor is further configurable 
to generate heat during application of an electrical current to the insulated conductor 
during use. 

3285. The system of claim 3283, further comprising a support member, wherein the 
support member is configurable to /support the insulated conductor. 



25 



30 



3286. The system of claim 3283/ further comprising a support member and a centralizer, 
wherein the support member is configurable to support the insulated conductor, and 
wherein the centralizer is configurable to maintain a location of the insulated conductor 
on the support member. 



3287. The system of claim 328 
least approximately 5 cm. 



, wherein the open wellbore comprises a diameter of at 



V 
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3288. The system of claim 3283, further comprising aftlead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. / 

5 3289. The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a rubber insulated 
conductor. / 

3290. The system of claim 3283, furtherycomprising a lead-in conductor coupled to the 
10 insulated conductor, wherein the lead-inyconductor comprises a copper wire. 

3291 . The system of claim 3283, furmer comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor. 

15 3292. The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pip transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 

3293. The system of claim 3283, wherein the insulated conductor comprises a conductor 
20 disposed in an electrically insulating material, and wherein the electrically insulating 

material is disposed in a sheath. 

3294. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the conductor comprises a 

25 copper-nickel alloy. J 

3295. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically i isulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 7 % nickel by 

30 weight to approximately 12 % nickel by weight. 

I 
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3296. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel by weight. , / 

5 / 

3297. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises a thermally conductive material. 

10 3298. The system of claim 3283, wherein me insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises magnesium oxide. / 

3299. The system of claim 3283, wherein the insulated conductor comprises a conductor 
15 disposed in an electrically insulating material, wherein the electrically insulating material 

comprises magnesium oxide, and wherein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. / 

3300. The system of claim 3283, wherein the insulated conductor comprises a conductor 
20 disposed in an electrically insulating material, and wherein the electrically insulating 

material comprises aluminum oxide and magnesium oxide. 

3301. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulting material, wherein the electrically insulating material 

25 comprises magnesium oxide, wtterein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configurable to occupy porous spaces within the 
magnesium oxide. 

3302. The system of claim 32 83, wherein the insulated conductor comprises a conductor 
30 disposed in an electrically insulating material, and wherein the electrically insulating 



v 
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material is disposed in a sheath, and wherein the sheath comprises a corrosion-resistant 
material. 

3303. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheath, and wherein the sheath comprises stainless steel. 



10 



3304. The system of claim 3283, further comprising two additional insulated 
conductors, wherein the insulated conductor ana the two additional insulated conductors 
are configurable in a 3 -phase Y configuration/ 



15 



3305. The system of claim 3283, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configurable in a series electrical configuration. 



20 



3306. The system of claim 3283, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configurable in a parallel electrical configuration. 



3307. The system of claim 3283/ wherein the insulated conductor is configurable to 
generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 



25 3308. The system of claim 32|3, further comprising a support member configurable to 
support the insulated conductor, wherein the support member comprises orifices 
configurable to provide fluid flow through the support member into the open wellbore 
during use. 



30 3309. The system of claim 3283, further comprising a support member configurable to 
support the insulated conduct )r, wherein the support member comprises critical flow 
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orifices configurable to provide a substantially constant amount of fluid flow through the 

support member into the open wellbore during use. 

* ■ 

3310. The system of claim 3283, further comprising a tube coupled to the insulated 
conductor, wherein the tube is configurable to provide a flow of fluid into the open 
wellbore during use. 



10 



3311. The system of claim 3283, further comprising a tube coupled to the first insulated 
conductor, wherein the tube comprises critical flow orifices configurable to provide a 
substantially constant amount of fluid flow^hrough the support member into the open 
wellbore during use. 



15 



33 12. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overbidden casing is disposed in an overburden of the 
formation. 



20 



3313. The system of claim 3283, fibrther comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

33 14. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



25 



30 



3315. The system of claim 32 
the open wellbore, wherein the 
formation, and wherein a 
casing and the open wellbore 



3, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
packfing material is disposed at a junction of the overburden 



3316. The system of claim 3283 
the open wellbore, wherein tht 



further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
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formation, wherein a packing material is disposed at a junction of the overburden casing 
and the open wellbore, and wherein the packing material is configurable to substantially 
inhibit a flow of fluid between the open wellbore and the overburden casing during use. 

5 3317. The system of claim 3283, further comprising an efverburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the open wellbore, and wherein the packing material comprises cement. 

10 3318. The system of claim 3283, further composing an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insuMed conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 

15 flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
conductor. 

3319. The system of claim 3283, w 
heat such that the transferred heat ca 

20 section. / 

3320. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to an insulated conductor to provide radiant heat to 

at least a portion of the formation, wherein the insulated conductor is disposed within an 
25 open wellbore in the formation; and 

allowing the radiant heax to transfer from the insulated conductor to a selected 
section of the formation. / 

3321 . The method of claim 3p20, further comprising supporting the insulated conductor 
30 on a support member. 



ferein the system is further configured to transfer 
pyrolyze at least some hydrocarbons in the selected 
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3322. The method of claim 3320, further comprising supporting the insulated conductor 
on a support member and maintaining a location of the insulated conductor on the support 
member with a centralizer. 

5 3323. The method of claim 3320, wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the open wellbore, ana wherein the three insulated 
conductors are electrically coupled in a 3 -phase Y configuration. 

10 3324. The method of claim 3320, wherein an additional insulated conductor is disposed 
within the open wellbore. 



15 



3325. The method of claim 3320, wherein an additional insulated conductor is disposed 
within the open wellbore, and wherein the insulated conductor and the additional 
insulated conductor are electrically coupled in a series configuration. 



20 



3326. The method of claim 3320, wherein an additional insulated conductor is disposed 
within the open wellbore, and wherein Ahe insulated conductor and the additional 
insulated conductor are electrically coupled in a parallel configuration. 

3327. The method of claim 3320, wherein the provided heat comprises approximately 
500 W/m to approximately 1 150 \Wm. 



3328. The method of claim 332Gf, wherein the insulated conductor comprises a 
25 conductor disposed in an electrically insulating material, and wherein the conductor 
comprises a copper-nickel alloy./ 



30 



3329. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the conductor 
comprises a copper-nickel alloy, and wherein the copper-nickel alloy comprises 
approximately 7 % nickel by weight to approximately 12 % nickel by weight. 
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3330. The method of claim 3320, wherein the insulated/conductor comprises a 
conductor disposed in an electrically insulating material^ Wherein the conductor 
comprises a copper-nickel alloy, and wherein the copper-nickel alloy comprises 
approximately 2 % nickel by weight to approximately 6 % nickel by weight. 



10 



15 



333 1 . The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating/material, and wherein the electrically 
insulating material comprises magnesium oxiae. 

3332. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the electrically 
insulating material comprises magnesium oxide, and wherein the magnesium oxide 
comprises a thickness of at least approximately 1 mm. 

3333. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherein the electrically 
insulating material comprises aluminum oxide and magnesium oxide. 



20 



25 



3334. The method of claim 33201 wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the electrically 
insulating material comprises m^nesium oxide, wherein the magnesium oxide comprises 
grain particles, and wherein the grain particles are configured to occupy porous spaces 
within the magnesium oxide. 

3335. The method of claim 3320, wherein the insulated conductor comprises a 



conductor disposed in an elec 
is disposed in a sheath, and wh 



cally insulating material, wherein the insulating material 
rein the sheath comprises a corrosion-resistant material. 
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3336. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the insulating material 
is disposed in a sheath, and wherein the sheath comprises stainless steel. 

5 3337. The method of claim 3320, further comprising supporting the insulated conductor 
on a support member and flowing a fluid into tip open wellbore through an orifice in the 
support member. 

3338. The method of claim 3320, further comprising supporting the insulated conductor 
10 on a support member and flowing a substantially constant amount of fluid into the open 
wellbore through critical flow orifices in tine support member. 



15 



3339. The method of claim 3320, wherein a perforated tube is disposed in the open 
wellbore proximate to the insulated conductor, the method further comprising flowing a 
fluid into the open wellbore through^ the perforated tube. 



20 



3340. The method of claim 3320, wherein a tube is disposed in the open wellbore 
proximate to the insulated conductor, the method further comprising flowing a 
substantially constant amount a/fluid into the open wellbore through critical flow orifices 
in the tube. 



25 



3341 . The method of claim 8320, further comprising supporting the insulated conductor 



on a support member and ft 



through an orifice in the suprport member. 



3342. The method of claim 
wellbore proximate to the 
corrosion inhibiting fluid 



ing a corrosion inhibiting fluid into the open wellbore 



3320, wherein a perforated tube is disposed in the open 
ijnsulated conductor, the method further comprising flowing a 
the open wellbore through the perforated tube. 



nto 
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3343. The method of claim 3320, further comprising determining a temperature 
distribution in the insulated conductor using an electromagnetic signal provided to the 
insulated conductor. / 

3344. The method of claim 3320, further comprising monitoring a leakage current of the 
insulated conductor. / 

3345. The method of claim 3320, further comprising monitoring the applied electrical 
current. / 

3346. The method of claim 3320, further comprising monitoring a voltage applied to the 
insulated conductor. / 

3347. The method of claim 3320, further comprising monitoring a temperature in the 
insulated conductor with at least one thermocouple. 

3348. The method of claim 3320, further comprising electrically coupling a lead-in 
conductor to the insulated conductor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3349. The method of claim 3320, further comprising electrically coupling a lead-in 
conductor to the insulatecy conductor using a cold pin transition conductor. 

3350. The method of olaim 3320, further comprising electrically coupling a lead-in 
conductor to the insulaied conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. / 

3351 . The method/of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, Avherein the overburden casing is disposed in an overburden of the 
formation. / 
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3352. The method of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3353. The method of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3354. The method of claim 3320, further ^omprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing mater^il is disposed at a junction of the overburden 
casing and the open wellbore. 



3355. The method of claim 3320, /further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the open wellbore and the overburden casing with a packing material. 



3356. The method of claim 3320, further comprising heating at least the portion of the 
formation to pyrolyze at least some hydrocarbons within the formation. 



3357. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to an insulated conductor to provide heat to at least 
a portion of the formation, wherein the insulated conductor is disposed within an opening 
in the formation; ana 

/ 

allowing the heat to transfer from the insulated conductor to a section of the 
formation. 



3358. The method of claim 1, further comprising supporting the insulated conductor on 
a support member. 
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3359. The method of claim 1, further comprising supporting the insulated conductor on 
a support member and maintaining a location of the first/insulated conductor on the 
support member with a centralizer. / 

3360. The method of claim 1 , wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the opening, ana wherein the three insulated conductors 
are electrically coupled in a 3 -phase Y configuration. 

3361. The method of claim 1 , wherein aiv additional insulated conductor is disposed 
within the opening. / 

3362. The method of claim 1, wherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a series configuration. 

3363. The method of claim U wherein an additional insulated conductor is disposed 
within the opening, and whe/ein the insulated conductor and the additional insulated 
conductor are electrically coupled in a parallel configuration. 

3364. The method of claim 1 , wherein the provided heat comprises approximately 500 
W/m to approximately A 150 W/m. 

3365. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the conductor comprises a 
copper-nickel alloy. 

3366. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
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nickel alloy, and wherein the copper-nickel alloy comprises approximately 7 % nickel by 
weight to approximately 12 % nickel by weight. / 

3367. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel by weight/ 

3368. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating matenal, and wherein the electrically insulating 
material comprises magnesium oxide. / 

3369. The method of claim 1 , wherein the insulated conductor comprises a conductor 
disposed in an electrically insulatingmiaterial, wherein the electrically insulating material 
comprises magnesium oxide, and vynerein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. / 

3370. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises aluminuny oxide and magnesium oxide. 

3371 . The method of claim 1 , wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configured to occupy porous spaces within the 
magnesium oxide. / 

3372. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electridally insulating material, wherein the insulating material is disposed 
in a sheath, and wherein the sheath comprises a corrosion-resistant material. 
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3373. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein/the insulating material is disposed 
in a sheath, and wherein the sheath comprises stainless steel. 



5 3374. The method of claim 1, further comprising/supporting the insulated conductor on 
a support member and flowing a fluid into the opening through an orifice in the support 
member. 

3375. The method of claim 1, further comp/ising supporting the insulated conductor on 
10 a support member and flowing a substantially constant amount of fluid into the opening 
through critical flow orifices in the support member. 



15 



3376. The method of claim 1 , wherein a perforated tube is disposed in the opening 
proximate to the insulated conductor/the method further comprising flowing a fluid into 
the opening through the perforated tube. 



20 



3377. The method of claim 1, vynerein a tube is disposed in the opening proximate to the 
insulated conductor, the method further comprising flowing a substantially constant 
amount a fluid into the opening through critical flow orifices in the tube. 

3378. The method of clainy 1 , further comprising supporting the insulated conductor on 
a support member and flowing a corrosion inhibiting fluid into the opening through an 
orifice in the support member. 



25 3379. The method of cl/kim 1 , wherein a perforated tube is disposed in the opening 

proximate to the insulatfed conductor, the method further comprising flowing a corrosion 
inhibiting fluid into the opening through the perforated tube. 



3380. The method of claim 1, further comprising determining a temperature distribution 



30 in the insulated con 
conductor. 



ictor using an electromagnetic signal provided to the insulated 
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3381. The method of claim 1 ? further comprising monitoring a leakage current of the 
insulated conductor. / 

Lonitoring the applied electrical 

3383. The method of claim 1 , further compiling monitoring a voltage applied to the 
insulated conductor. / 

3384. The method of claim 1 , further comprising monitoring a temperature in the 
insulated conductor with at least one thermocouple. 

3385. The method of claim 1 , furtheryfcomprising electrically coupling a lead-in 
conductor to the insulated conductor JWherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3386. The method of claim 1, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor. 

3387. The method of claim l/ further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. / 

3388. The method of claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation. 

3389. The method of /claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein the overburden casing comprises steel. 



3382. The method of claim 1 , further comprising ; 
current. 
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3390. The method of claim 1, further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed ir/an overburden of the formation, 
and wherein the overburden casing is further dispos&d in cement. 

3391 . The method of claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein a packing material is disposed a/a junction of the overburden casing and the 
opening. / 

3392. The method of claim 1, further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein the method further comprises inhibiting a flow of fluid between the opening 
and the overburden casing with a packing material. 

3393. The method of claim 1, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some hydrocarbons within the formation. 

3394. A system configured to lieat a hydrocarbon containing formation, comprising: 
an insulated conductor disposed within an opening in the formation, wherein the 

insulated conductor is configured to provide heat to at least a portion of the formation 
during use, wherein the insulated conductor comprises a copper-nickel alloy, and wherein 
the copper-nickel alloy comprises approximately 7 % nickel by weight to approximately 
12 % nickel by weight; and 

wherein the system is configured to allow heat to transfer from the insulated 
conductor to a selected section of the formation during use. 

3395. The system of claim 3394, wherein the insulated conductor is further configured 
to generate heat during/application of an electrical current to the insulated conductor 
during use. / 
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3396. The system of claim 3394, further comprising a support member, wherein the 
support member is configured to support the insulated conductor. 



3397. The system of claim 3394, further comprising a support member and a centralizer, 
wherein the support member is configured to support the insulated conductor, and 
wherein the centralizer is configured to maintain ^location of the insulated conductor on 
the support member. 



10 



3398. The system of claim 3394, wherein thf opening comprises a diameter of at least 
approximately 5 cm. 



15 



3399. The system of claim 3394, furtheycomprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-ii¥ conductor comprises a low resistance conductor 
configured to generate substantially n(/heat. 

3400. The system of claim 3394, ftfrther comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lgad-in conductor comprises a rubber insulated 
conductor. 



20 3401 . The system of claim 3394, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein me lead-in conductor comprises a copper wire. 



25 



3402. The system of claim B394, further comprising a lead-in conductor coupled to the 
insulated conductor with a Gold pin transition conductor. 

3403. The system of claim 3394, further comprising a lead-in conductor coupled to the 
insulated conductor with /a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 
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3404. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
a thermally conductive material. 

5 3405. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 

electrically insulating material, and wherein the electrically insulating material comprises 
magnesium oxide. 

3406. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
10 electrically insulating material, wherein the dectrically insulating material comprises 

magnesium oxide, and wherein the magnesium oxide comprises a thickness of at least 
approximately 1 mm. 

3407. The system of claim 3394, whe; ein the copper-nickel alloy is disposed in an 
15 electrically insulating material, and wherein the electrically insulating material comprises 

aluminum oxide and magnesium oxide. 

3408. The system of claim 3394,/wherein the copper-nickel alloy is disposed in an 
electrically insulating material, Wherein the electrically insulating material comprises 

20 magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configured to occupy porous spaces within the magnesium oxide. 

3409. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating matenal, wherein the electrically insulating material is disposed in 

25 a sheath, and wherein the sneath comprises a corrosion-resistant material. 

3410. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein ttje sheath comprises stainless steel. 

30 
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341 1 . The system of claim 3394, further comprising two additional insulated 
conductors, wherein the insulated conductor and the tvvo additional insulated conductors 
are configured in a 3 -phase Y configuration. 



3412. The system of claim 3394, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a series electrical /configuration. 
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10 3413. The system of claim 3394, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a parallel electrical configuration. 

15 3414. The system of claim 3394, wherein the insulated conductor is configured to 

generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 

. 3415. The system of claim 3394, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises orifices 
20 configured to provide fluid flow through the support member into the opening during use. 

3416. The system of clainy 3394, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 
25 support member into the/opening during use. 



3417. The system of claim 3394, further comprising a tube coupled to the insulated 
conductor, wherein thp tube is configured to provide a flow of fluid into the opening 
during use. 



30 
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3418. The system of claim 3394, further comprising a tube coupled to the insulated 
conductor, wherein the tube comprises critical flow orifices configured to provide a 
substantially constant amount of fluid flow through/the support member into the opening 
during use. / 

3419. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3420. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3421 . The system of claim 3394, fiurther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3422. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening, / 

3423. The system of clainft 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a paclcing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between tne opening and the overburden casing during use. 

3424. The system onclaim 3394, further comprising an overburden casing coupled to 
the opening, wherein/the overburden casing is disposed in an overburden of the 
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formation, wherein a packing material is disposed at a/junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3425. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealingmange is configured to couple to the lead-in 
conductor. / 

3426. The system of claim 3394, wherein the system is further configured to transfer 
heat such that the transferred heat can/ pyrolyze at least some hydrocarbons in the selected 
section. / 

3427. A system configurable to Meat a hydrocarbon containing formation, comprising: 
an insulated conductor configurable to be disposed within an opening in the 

formation, wherein the insulatea conductor is further configurable to provide heat to at 
least a portion of the formation/during use, wherein the insulated conductor comprises a 
copper-nickel alloy, and wherein the copper-nickel alloy comprises approximately 7 % 
nickel by weight to approximately 1 2 % nickel by weight; 

wherein the system is configurable to allow heat to transfer from the insulated 
conductor to a selected section of the formation during use. 

3428. The system of claim 3427, wherein the insulated conductor is further configurable 
to generate heat during application of an electrical current to the insulated conductor 
during use. / 

3429. The system of claim 3427, further comprising a support member, wherein the 
support member is configurable to support the insulated conductor. 
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3430. The system of claim 3427, further comprising a support member and a centralize^ 

/' 

wherein the support member is configurable to support the insulated conductor, and 
wherein the centralizer is configurable to maintain a location of the insulated conductor 
on the support member. 



343 1 . The system of claim 3427, whereir 
approximately 5 cm. 



'the opening comprises a diameter of at least 



3432. The system of claim 3427, further comprising a lead-in conductor coupled to the 
10 insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. 



15 



3433. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein yae lead-in conductor comprises a rubber insulated 
conductor. 



3434. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a copper wire. 

20 3435. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor wijh a cold pin transition conductor. 



25 



3436. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor Avith a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 



30 



3437. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
a thermally condi ctive material. 



\ 
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3438. The system of claim 3427, wherein the coppejr-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
magnesium oxide: / 

3439. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, and wherein the magnesium oxide comprises a thickness of at least 
approximately 1 mm. / 

3440. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wMerein the electrically insulating material comprises 
aluminum oxide and magnesium oxme. 

3441 . The system of claim 3427/wherein the copper-nickel alloy is disposed in an 
electrically insulating material, vperein the electrically insulating material comprises 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configurable to occupy porous spaces within the magnesium oxide. 

3442. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath comprises a corrosion-resistant material. 

3443. The system of claim 3427, wherein the copper-nickel alloy is disposed, in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath comprises stainless steel. 

3444. The system of dlaim 3427, further comprising two additional insulated 
conductors, wherein the insulated conductor and the two additional insulated conductors 
are configurable in a 3-phase Y configuration. 
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3445. The system of claim 3427, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor/and the additional insulated 
conductor are configurable in a series electrical configuration. 

3446. The system of claim 3427, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated /conductor and the additional insulated 
conductor are configurable in a parallel electrical configuration. 

3447. The system of claim 3427, wherein the insulated conductor is configurable to 
generate radiant heat of approximately 500 W/m to approximately 1 1 50 W/m during use. 



3448. The system of claim 3427/ further comprising a support member configurable to 
15 support the insulated conductor/wherein the support member comprises orifices 

configurable to provide fluid fpw through the support member into the open wellbore 
during use. 

3449. The system of claim 3427, further comprising a support member configurable to 
20 support the insulated conductor, wherein the support member comprises critical flow 

orifices configurable to provide a substantially constant amount of fluid flow through the 
support member into the opening during use. 

3450. The system of claim 3427, further comprising a tube coupled to the insulated 
25 conductor, wherein thp tube is configurable to provide a flow of fluid into the opening 

during use. 



3451. The system 
conductor, wherein the 
3 0 substantial ly constint 
during use. 



\ 



f claim 3427, further comprising a tube coupled to the insulated 
tube comprises critical flow orifices configurable to provide a 
amount of fluid flow through the support member into the opening 
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3452. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3453. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is/disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3454. The system of claim 3427, further Comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3455. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3456. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein/the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3457. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3458. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formation, the system further comprising a wellhead.poupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the .wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
5 conductor. / 

3459. The system of claim 3427, wherein me system is further configured to transfer 
heat such that the transferred heat can pyralyze at least some hydrocarbons in the selected 
section. / 

10 / 

3460. An in situ method for heating amydrocarbon containing formation, comprising: 
applying an electrical current tp an insulated conductor to provide heat to at least 

a portion of the formation, wherein the insulated conductor is disposed within an opening 
in the formation, and wherein the insulated conductor comprises a copper-nickel alloy of 
15 approximately 7 % nickel by weightf to approximately 12 % nickel by weight; and 

allowing the heat to transferffrom the insulated conductor to a selected section of 
the formation. / 

3461. The method of claim 346(1 further comprising supporting the insulated conductor 
20 on a support member. / 

3462. The method of claim 3460, further comprising supporting the insulated conductor 
on a support member and maintaining a location of the first insulated conductor on the 
support member with a centraliier. 

25 / 

3463. The method of claim 3tt60, wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the opening, and wherein the three insulated conductors 
are electrically coupled in a 3 -phase Y configuration. 

30 / 
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3464. The method of claim 3460, wherein an additional insulated conductor is disposed 
within the opening. 

3465. The method of claim 3460, wherein ar/ additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a series configuration. 



10 



3466. The method of claim 3460, whe/ein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled irya parallel configuration. 



3467. The method of claim 3460L wherein the provided heat comprises approximately 
500 W/m to approximately 1 150/W/m. 

15 3468. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material. 



20 



3469. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
magnesium oxide. 



25 



3470. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, an^l wherein the magnesium oxide comprises a thickness of at least 
approximately 1 mm/ 
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3471. The method /of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
aluminum oxide and magnesium oxide. 
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3472. The method of claim 3460, wherein the copper ( -hickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configured to occupy porous spaces within the magnesium oxide. 

3473. The method of claim 3460, wherein the/copper-nickel alloy is disposed in an 
electrically insulating material, wherein the insulating material is disposed in a sheath, 
and wherein the sheath comprises a corrosion-resistant material. 



10 
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3474. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, whereiimhe insulating material is disposed in a sheath, 
and wherein the sheath comprises stainless steel. 

3475. The method of claim 3460, mirther comprising supporting the insulated conductor 
on a support member and flowing £ fluid into the opening through an orifice in the 
support member. 

3476. The method of claim 3460, further comprising supporting the insulated conductor 
on a support member and flo^ng a substantially constant amount of fluid into the 
opening through critical flow/orifices in the support member. 

3477. The method of claim 3460, wherein a perforated tube is disposed in the opening 
proximate to the insulated/conductor, the method further comprising flowing a fluid into 
the opening through the perforated tube. 

3478. The method of cflaim 3460, wherein a tube is disposed in the opening proximate to 
the insulated conductor, the method further comprising flowing a substantially constant 
amount a fluid into the opening through critical flow orifices in the tube. 
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3479. The method of claim 3460, further comprising supporting the insulated conductor 

on a support member and flowing a corrosion inhibiting fluid into the opening through an 

* I 
orifice in the support member. / 

5 3480. The method of claim 3460, wherein a perforated tube is disposed in the opening 
proximate to the insulated conductor, the method further comprising flowing a corrosion 
inhibiting fluid into the opening through the perforated tube. 

3481 . The method of claim 3460, further comprising determining a temperature 

10 distribution in the insulated conductor using an electromagnetic signal provided to the 
insulated conductor. / 

3482. The method of claim 3460, fiJrther comprising monitoring a leakage current of the 
insulated conductor. / 

15 / 

3483. The method of claim 3460, further comprising monitoring the applied electrical 
current. / 

3484. The method of claim 3460, further comprising monitoring a voltage applied to the 
20 insulated conductor. / 

3485. The method of claim 3460, further comprising monitoring a temperature in the 
insulated conductor with/at least one thermocouple. 

25 3486. The method of claim 3460, further comprising electrically coupling a lead-in 
conductor to the insulated conductor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3487. The method' of claim 3460, further comprising electrically coupling a lead-in 
30 conductor to the ululated conductor using a cold pin transition conductor. 
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3488. The method of claim 3460, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a/cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. / 

er comprising coupling an overburden casing to 
ing is disposed in an overburden of the 

3490. The method of claim 3460, Anther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overourden casing comprises steel. 

3491 . The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the ovej/burden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3492. The method of clai/n 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening./ 

3493. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein/the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the/overburden casing with a packing material. 

3494. The method of claim 3460, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some hydrocarbons within the formation. 

3495. A systemlconfigured to heat a hydrocarbon containing formation, comprising: 
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3489. The method of claim 3460, furtt 
the opening, wherein the overburden c^ 
formation. 



at least three insulated conductors disposed within an opening in the formation, 
wherein at least the three insulated conductors are electrically coupled in a 3 -phase Y 
configuration, and wherein at least the three /insulated conductors are configured to 
provide heat to at least a portion of the formation during use; and 

wherein the system is configured tp allow heat to transfer from at least the three 
insulated conductors to a selected section of the formation during use. 



10 



3496. The system of claim 3495, wherein at least the three insulated conductors are 
further configured to generate heat diiring application of an electrical current to at least 
the three insulated conductors during use. 



3497. The system of claim 3495/further comprising a support member, wherein the 
support member is configured to/support at least the three insulated conductors. 

15 3498. The system of claim 3405, further comprising a support member and a centralizer, 
wherein the support member is configured to support at least the three insulated 
conductors, and wherein the centralizer is configured to maintain a location of at least the 
. three insulated conductors on the support member. 

20 3499. The system of claiip 3495, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



25 



3500. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a jfow resistance conductor configured to generate substantially no 
heat. 



30 



3501 . The system of /claim 3495, further comprising at least one lead-in conductor 



coupled to at least th< 
conductor comprises 



three insulated conductors, wherein at least the one lead-in 
i rubber insulated conductor. 
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3502. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a copper wire. 

5 3503. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor. 

3504. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor, 

10 wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 

3505. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 

15 electrically insulating material is disposed in a sheath. 

3506. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises a capper-nickel alloy. 



20 



25 



30 



3507. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a/copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 

3508. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 
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3509. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises a thermally conductive material. 

3510. The system of claim 3495, wherein at least tine three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

3511. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at least approximately 1 mm. 

3512. The system of claim 3495, where/n at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3513. The system of claim 3495, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles aire configured to occupy porous spaces within the 
magnesium oxide. / 

3514. The system of claim J495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material. 

3515. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
stainless steel. 



3516. The system of claim 3495, wherein at least the three insulated conductors are 
configured to generate radiant heat of approximately 500 W/m to approximately 1 150 
W/m of at least the three insulated conductors during use 



10 



3517. The system of claim 3495, further comprising a support member configured to 
support at least the three insulated conductors, wherein the support member comprises 
orifices configured to provide fluid flow through tfye support member into the opening 
during use. 



4= 15 



3518. The system of claim 3495, further comprising a support member configured to 
support at least the three insulated conducto/s, wherein the support member comprises 
critical flow orifices configured to provided substantially constant amount of fluid flow 
through the support member into the opening during use. 



20 



3519. The system of claim 3495, furfher comprising a tube coupled to at least the three 
insulated conductors, wherein the tujbe is configured to provide a flow of fluid into the 
opening during use. 



25 



3520. The system of claim 3495, further comprising a tube coupled to at least the three 
insulated conductors, wherein tie tube comprises critical flow orifices configured to 
provide a substantially constant amount of fluid flow through the support member into 
the opening during use. 



30 



3521 . The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the (/verburden casing is disposed in an overburden of the 
formation. 
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3522. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed irf an overburden of the 
formation, and wherein the overburden casing comprises steel. 



5 3523. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is fuciher disposed in cement. 

3524. The system of claim 3495, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein a packing material is cjisposed at a junction of the overburden 
casing and the opening. 

3525. The system of claim 3495, further comprising an overburden casing coupled to 
15 the opening, wherein the overburden casipg is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening ana the overburden casing during use. 

20 3526. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

25 3527. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 

30 flange, and wherein at Ipst the one sealing flange is configured to couple to the lead-in 
conductor. 
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3528. The system of claim 3495, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least /ome hydrocarbons in the selected 
section. 



10 



3529. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least three insulated conductors configurable to be disposed within an opening 
in the formation, wherein at least the three insulated conductors are electrically coupled 
in a 3 -phase Y configuration, and wherein at least the three insulated conductors are 
further configurable to provide heat to at least/a portion of the formation during use; and 
wherein the system is configurable to allow heat to transfer from at least the three 
insulated conductors to a selected section of the formation during use. 



3530. The system of claim 3529, wherean at least the three insulated conductors are 
15 further configurable to generate heat dming application of an electrical current to at least 
the three insulated conductors during use. 



20 



25 



353 1 . The system of claim 3529, fidrther comprising a support member, wherein the 
support member is configurable to support at least the three insulated conductors. 

3532. The system of claim 3529, further comprising a support member and a centralizer, 
wherein the support member is configurable to support at least the three insulated 
conductors, and wherein the centralizer is configurable to maintain a location of at least 
the three insulated conductors/on the support member. 

3533. The system of claim/3529, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



30 



3534. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
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r 

conductor comprises a low resistance conductor configurable to generate substantially no 
heat. * 



3535. The system of claim 3529, further comprising at least one lead-in conductor 
5 coupled to at least the three insulated conductorsVwherein at least the one lead-in 

conductor comprises a rubber insulated conductor. 

3536. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 

10 conductor comprises a copper wire. 

3537. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor. 

15 3538. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
. insulated conductor. 

20 3539. The system of claim 3329, wherein at least the three insulated conductors 

comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 

3540. The system of claim 3529, wherein at least the three insulated conductors 

25 comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises a copper-nickel alloy. 

3541 . The system of Jlaim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 

30 conductor comprises /a copper-nickel alloy, and wherein the copper-nickel alloy 

comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 
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3542. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 



10 



3543. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises ^thermally conductive material. 

3544. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 



15 3545. The system of claim 3529, Avherein at least the three insulated conductors 
comprise a conductor disposed iiyan electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at least approximately 1 mm. 

20 3546. The system of claim 3(529, wherein at least the three insulated conductors 

comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3547. The system of claim 3529, wherein the insulated conductor comprises a conductor 
25 disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium cpcide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configurable to occupy porous spaces within the 
magnesium oxide. 



30 3548. The system of claim 3529, wherein at least the three insulated conductors 

comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material. / 

3549. The system of claim 3529, wherein at least the three insulated conductors 

5 comprise a conductor disposed in an electrically insulating material, and wherein the 

electrically insulating material is disposed irya sheath, and wherein the sheath comprises 
stainless steel. / 

3550. The system of claim 3529, wherein at least the three insulated conductors are 

10 configurable to generate radiant heat off, approximately 500 W/m to approximately 1 150 
W/m during use. / 

3551. The system of claim 3529, further comprising a support member configurable to 
support at least the three insulated^ conductors, wherein the support member comprises 

15 orifices configurable to provide fluid flow through the support member into the opening 
during use. / 

3552. The system of claim 3p>29, further comprising a support member configurable to 
support at least the three insulated conductors, wherein the support member comprises 

20 critical flow orifices configurable to provide a substantially constant amount of fluid flow 
through the support member into the opening during use. 

3553. The system of claim 3529, further comprising a tube coupled to at least the three 
insulated conductors, wtterein the tube is configurable to provide a flow of fluid into the 

25 opening during use. / 

3554. The system of/claim 3529, further comprising a tube coupled to at least the three 
insulated conductors/ wherein the tube comprises critical flow orifices configurable to 
provide a substantially constant amount of fluid flow through the support member into 

30 the opening during use. 
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3555. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3556. The system of claim 3529, further corriprising an overburden casing coupled to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation, and wherein the overburden casftng comprises steel. 

3557. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden c/asing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3558. The system of claim 3529; further comprising an overburden casing coupled to 
the opening, wherein the overbidden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3559. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a paoking material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3560. The system or claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein/a packing material is disposed at a junction of the overburden casing 
and the opening, aAd wherein the packing material comprises cement. 

3561 . The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wheprein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
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and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, anci wherein at least the one sealing flange is configurable to couple to the lead-in 



conductor. 



/ 



3562. The system of claim 3529, wherem the system is further configured to transfer 
heat such that the transferred heat can p^yroiyze at least some hydrocarbons in the selected 
section. 

10 3563. An in situ method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to at least three insulated conductors to provide heat 
to at least a portion of the formation, wherein at least the three insulated conductors are 
disposed within an opening in tMe formation; and 

allowing the heat to tra/isfer from at least the three insulated conductors to a 
15 selected section of the formation. 

3564. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member. * 

20 3565. The method of claim 3563, further comprising supporting at least the three 

insulated conductors on a support member and maintaining a location of at least the three 
insulated conductors on/the support member with a centralizes 



25 



3566. The method oflclaim 3563, wherein the provided heat comprises approximately 
500 W/m to approximately 1 150 W/m. 



30 



3567. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises a copper-nickel alloy. 
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3568. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, ana wherein the copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 
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3569. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel hy weight to approximately 6 % nickel by weight. 

3570. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

3571 . The method of claim 3363, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at least approximately 1 mm. 

3572. The method of cla&m 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 



3573. The method of claim 3563, wherein at least the three insulated conductors 
25 comprise a conductor disposed in an electrically insulating material, wherein the 

electrically insulating material comprises magnesium oxide, wherein the magnesium 
oxide comprises gtiain particles, and wherein the grain particles are configured to occupy 
porous spaces within the magnesium oxide. 



30 3574. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
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insulating material is disposed in a sheath, and wherein the sheath comprises a corrosion- 
resistant material. * / 

3575. The method of claim 3563, wherein at Wst the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
insulating material is disposed in a sheath, ana wherein the sheath comprises stainless 
steel. / 

3576. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a fluid into the opening through 
an orifice in the support member. / 

3577. The method of claim 3563 ? /further comprising supporting at least the three 
insulated conductors on a supportr member and flowing a substantially constant amount of 
fluid into the opening through critical flow orifices in the support member. 

-3578. The method of claim 3563, wherein a perforated tube is disposed in the opening 
proximate to at least the threre insulated conductors, the method further comprising 
flowing a fluid into the opening through the perforated tube. 

3579. The method of claim 3563, wherein a tube is disposed in the opening proximate to 
at least the three insulated conductors, the method further comprising flowing a 
substantially constant amount a fluid into the opening through critical flow orifices in the 
tube. / 

3580. The method Jof claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a corrosion inhibiting fluid into 
the opening through an orifice in the support member. 
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3581 . The method of claim 3563, wherein a perforated tube is disposed in the opening 
proximate to at least the three insulated conductors, the method further comprising 
flowing a corrosion inhibiting fluid into the opening through the perforated tube. 

3582. The method of claim 3563, further comprising determining a temperature 
distribution in at least the three insulatedyconductors using an electromagnetic signal 
provided to the insulated conductor. 



10 



3583. The method of claim 3563, 
least the three insulated conductors 



ler comprising monitoring a leakage current of at 



3584. The method of claim 35^3, further comprising monitoring the applied electrical 
current. 

15 3585. The method of claim/3563, further comprising monitoring a voltage applied to at 
least the three insulated conductors. 

3586. The method of claim 3563, further comprising monitoring a temperature in at 
least the three insulatedyconductors with at least one thermocouple. 

20 

3587. The method of claim 3563, further comprising electrically coupling a lead-in 
conductor to at least /he three insulated conductors, wherein the lead-in conductor 
comprises a low resistance conductor configured to generate substantially no heat. 

25 3588. The method of claim 3563, further comprising electrically coupling a lead-in 

conductor to at least the three insulated conductors using a cold pin transition conductor. 



30 



3589. The method of claim 3563, further comprising electrically coupling a lead-in 
conductor to ajf least the three insulated conductors using a cold pin transition conductor, 
wherein the c<pld pin transition conductor comprises a substantially low resistance 
insulated conductor. 
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3590. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3591 . The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing/is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

10 3592. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3593. The method of claim 3563, further comprising coupling an overburden casing to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein a packingfmaterial is disposed at a junction of the overburden 
casing and the opening. 

3594. The method of claim 3363, further comprising coupling an overburden casing to 
20 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburpen casing with a packing material. 

3595. The method of claiin 3563, further comprising heating at least the portion of the 
25 formation to substantially pyrolyze at least some of the hydrocarbons within the 

formation. 
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3596. A system configured to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a first conduit, wherein the first conduit is disposed 
within an opening in tne formation, and wherein the first conductor is configured to 
provide heat to at least a portion of the formation during use; and 
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wherein the system is configured to allow heat to transfer from the first conductor 
to a section of the formation during use. 



3597. The system of claim 3596, wherein/the first conductor is further configured to 
5 generate heat during application of an electrical current to the first conductor. 

3598. The system of claim 3596, wherein the first conductor comprises a pipe. 



10 
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3599. The system of claim 3596, wherein the first conductor comprises stainless steel. 

3600. The system of claim 3 596/ wherein the first conduit comprises stainless steel. 

3601 . The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit. 

3602. The system of claim 1596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit, wherein the centralizer comprises 
ceramic material. 



20 3603. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit, wherein the centralizer comprises 
ceramic material and stainless steel. 



25 



3604. The system of <jflaim 3596, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



30 



3605. The system of claim 3596, further comprising a lead-in conductor coupled to the 



first conductor, whe: 



configured to generate substantially no heat. 



ein the lead-in conductor comprises a low resistance conductor 
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3606. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 

3607. The system of claim 3596, further comprising a sliding electrical connector 
5 coupled to the first conductor. / 

3608. The system of claim 3596, furtaer comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit. / 

10 / 

3609. The system of claim 3596, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit, and wherein the sliding electrical connector is configured to complete 
an electrical circuit with the first conductor and the first conduit. 

15 / 

3610. The system of claim/ 3596, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor/ wherein at least the one sliding electrical connector is 
configured to generate less heat than the first conductor or the second conductor during 

20 use. / 

361 1 . The system of olaim 3596, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such tnat heat radiated from the first conductor to the section along the 

25 first section of the ccmduit is less than heat radiated from the first conductor to the section 
along the second seotion of the conduit. 

3612. The system/of claim 3596, further comprising a fluid disposed within the first 
conduit, wherein tme fluid is configured to maintain a pressure within the first conduit to 

30 substantially inhibpt deformation of the first conduit during use. 
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3613. The system of claim 3596, farther comprising a thermally conductive fluid 
disposed within the first conduit. 

3614. The system of claim 3596, further c6mprising a thermally conductive fluid 
5 disposed within the first conduit, whereinythe thermally conductive fluid comprises 

helium. / 

3615. The system of claim 3596, furper comprising a fluid disposed within the first 
conduit, wherein the fluid is configured to substantially inhibit arcing between the first 

10 conductor and the first conduit during use. 

361 6. The system of claim 3596( further comprising a tube disposed within the opening 
external to the first conduit, wherein the tube is configured to remove vapor produced 
from at least the heated portion/of the formation such that a pressure balance is 

15 maintained between the first cAnduit and the opening to substantially inhibit deformation 
of the first conduit during use/ 

3617. The system of claim/3596, wherein the first conductor is further configured to 
generate radiant heat of approximately 650 W/m to approximately 1650 W/m during use. 

20 / 

361 8. The system of claim 3596, further comprising a second conductor disposed within 
a second conduit and a tnird conductor disposed within a third conduit, wherein first 
conduit, the second conauit and the third conduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 

25 the third conductor, and wherein the first, second, and third conductors are configured to 
operate in a 3 -phase configuration during use. 

3619. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 

30 conductor to form an electrical circuit. 
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3620. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit with a connector. 

5 362 1 . The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden/casing is disposed in an overburden of the 
formation. 

3622. The system of claim 359j£, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



15 



3623. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein tne overburden casing is further disposed in cement. 
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3624. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein tile overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



25 



3625. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of /fluid between the opening and the overburden casing during use. 



30 



3626. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor 
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3627. The system of claim 3596, further comprising an overburden casing coupled to 



the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein the substant/ally low resistance conductor comprises carbon 
steel. 



10 



3628. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low/resistance conductor disposed within the overburden 
casing and a centralizer configure^ to support the substantially low resistance conductor 
within the overburden casing. 



15 



20 



3629. The system of claim 3^96, wherein the heated section of the formation is 
substantially pyrolyzed. 

3630. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable ta be disposed within an opening in the formation, and wherein 
the first conductor is furjlher configurable to provide heat to at least a portion of the 
formation during use; and 

wherein the system is configurable to allow heat to transfer from the first 
conductor to a section of the formation during use. 



25 



363 1 . The system Af claim 3630, wherein the first conductor is further configurable to 
generate heat during application of an electrical current to the first conductor. 



3632. The system of claim 3630, wherein the first conductor comprises a pipe. 



30 



3633. The system of claim 3630, wherein the first conductor comprises stainless steel. 



3634. The system of claim 3630, wherein the first conduit comprises stainless steel. 
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3635. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within the first conduit. 

3636. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within the first conduit, wherein the centralizer 
comprises ceramic material. 



3637. The system of claim 3630, farther comprising a centralizer configurable to 
10 maintain a location of the first conductor within the first conduit, wherein the centralizer 
comprises ceramic material and stainless steel. 



15 



3638. The system of claim 36p0, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3639. The system of claim 6630, further comprising a lead-in conductor coupled to the 
first conductor, wherein the/ lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. 



20 3640. The system of claim 3630, further comprising a lead-in conductor coupled to the 
first conductor, wherein fthe lead-in conductor comprises copper. 



25 



3641 . The system of alaim 3630, further comprising a sliding electrical connector 
coupled to the first conductor. 

3642. The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit. 



30 3643. The system lof claim 3630, further comprising a sliding electrical connector 

coupled to the first conductor, wherein the sliding electrical connector is further coupled 
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to the first conduit, and wherein the sliding electricarconnector is configurable to 
complete an electrical circuit with the first conductor and the first conduit. 



3644. The system of claim 3630, further comprising a second conductor disposed within 
5 the first conduit and at least one sliding electncal connector coupled to the first conductor 
and the second conductor, wherein at least the one sliding electrical connector is 
configurable to generate less heat than the/irst conductor or the second conductor during 
use. 

10 3645. The system of claim 3630, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less man heat radiated from the first conductor to the section 
along the second section of the qonduit. 

15 

3646. The system of claim 3©30, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configurable to maintain a pressure within the first conduit 
to substantially inhibit deformation of the first conduit during use. 

20 3 647. The system of claim 3630, further comprising a thermally conductive fluid 
disposed within the first conduit. 

3648. The system of claim 3630, further comprising a thermally conductive fluid 
disposed within the fipt conduit, wherein the thermally conductive fluid comprises 

25 helium. 

3649. The systeny of claim 3630, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configurable to substantially inhibit arcing between the first 
conductor and thp first conduit during use. 

30 
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3650. The system of claim 3630, further comprising a tube disposed within the opening 
external to the first conduit, wherein the tube is configurable to remove vapor produced 
from at least the heated portion of the formation suclf that a pressure balance is 
maintained between the first conduit and the opening to substantially inhibit deformation 

5 of the first conduit during use. / 

365 1 . The system of claim 3630, wherein the first conductor is further configurable to 
generate radiant heat of approximately 650 JW/m to approximately 1650 W/m during use. 

10 3652. The system of claim 3630, further comprising a second conductor disposed within 
a second conduit and a third conductoryaisposed within a third conduit, wherein first 
conduit, the second conduit and the third conduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second, and third conductors are configurable 

15 to operate in a 3 -phase Y configuration during use. 

3653. The system of claim 363^0, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrica/l circuit. 

20 / 

3654. The system of claim/3630, further comprising a second conductor disposed within 
the first conduit, wherein tne second conductor is electrically coupled to the first 
conductor to form an eledrical circuit with a connector. 

25 3655. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3656. The system o| claim 3630, further comprising an overburden casing coupled to 
30 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wheijein the overburden casing comprises steel. 
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3657. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is rurther disposed in cement. 

3658. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3659. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3660. The system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially Vow resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor. / 

3661 . The system of claim B630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein the substantially low resistance conductor comprises carbon 
steel. / 

3662. The system of claim 3630, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configurable to support the substantially low resistance conductor 
within the overburden leasing. 
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3663. The system of claim 3630, wherein the heated section of the formation is 
substantially pyrolyzed. / 

3664. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to a first conductor to provide heat to at least a 

portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed wirhin an opening in the formation; and 

allowing the heat to transfer from the first conductor to a section of the formation. 

3665. The method of claim 3664,Avherein the first conductor comprises a pipe. 

3666. The method of claim 3664, wherein the first conductor comprises stainless steel. 

3667. The method of claim 3fc64, wherein the first conduit comprises stainless steel. 

3668. The method of claim £664, further comprising maintaining a location of the first 
conductor in the first condurt with a centralizer. 

3669. The method of clawn 3664, further comprising maintaining a location of the first 
conductor in the first conduit with a centralizer, wherein the centralizer comprises 
ceramic material. / 

3670. The method of ilaim 3664, further comprising maintaining a location of the first 
conductor in the first conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 

3671 . The method of claim 3664, further comprising coupling a sliding electrical 
connector to the first) conductor. 
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3672. The method of claim 3664, further composing electrically coupling a sliding 
electrical connector to the first conductor and the first conduit, wherein the first conduit 
comprises an electrical lead configured to complete an electrical circuit with the first 
conductor. 



3673. The method of claim 3664, further comprising coupling a sliding electrical 
connector to the first conductor and ther first conduit, wherein the first conduit comprises 
an electrical lead configured to complete an electrical circuit with the first conductor, and 
wherein the generated heat comprises approximately 20 percent generated by the first 
10 conduit. 



3674. The method of claim 36^4, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 



15. 3675. The method of claim 3664, further comprising determining a temperature 

distribution in the first conduit using an electromagnetic signal provided to the conduit. 



3676. The method of claim 3664, further comprising monitoring the applied electrical 
current. 

20 

3677. The method of claim 3664, further comprising monitoring a voltage applied to the 
first conductor. 

3678. The method of claim 3664, further comprising monitoring a temperature in the 
25 conduit with at least ^one thermocouple. 

/ 

3679. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 



formation. 



30 
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3680. The method of claim 3664, further comrtMsing coupling an overburden casing to 
the opening, wherein the overburden casing is /disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

368 1 . The method of claim 3664, further/comprising coupling an overburden casing to 
the opening, wherein the overburden cas/ng is disposed in an overburden of the 
formation, and wherein the overburdenycasing is further disposed in cement. 

3682. The method of claim 3664, Mther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3683. The method of claim 3©64, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburaen casing with a packing material. 

3684. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein the substantially low resistance conductor is electrically 
coupled to the first conductor. 

3685. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein/a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to the first conductor, and wherein the substantially low resistance conductor 
comprises carbon steel. 

3686. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
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overburden casing, wherein the substantially low resistance conductor is electrically 

/' 

coupled to the first conductor, and wherein the method further comprises maintaining a 
location of the substantially low resistance conductor in the overburden casing with a 
centralizer support. / 

3687. The method of claim 3664, further comprising electrically coupling a lead-in 
conductor to the first conductor, wherein ttte lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3688. The method of claim 3664, further comprising electrically coupling a lead-in 
conductor to the first conductor, wherein the lead-in conductor comprises copper. 

3689. The method of claim 3664/fiirther comprising maintaining a sufficient pressure 
between the first conduit and the formation to substantially inhibit deformation of the 
first conduit. / 

3690. The method of claim 3664, further comprising providing a thermally conductive 
fluid within the first conduit. / 

3691. The method of claim 3664, further comprising providing a thermally conductive 
fluid within the first conduit, wherein the thermally conductive fluid comprises helium. 

3692. The method of claim 3664, further comprising inhibiting arcing between the first 
conductor and the first </onduit with a fluid disposed within the first conduit. 

3693. The method o: 
opening using a perfq 
control a pressure in ft 

3694. The method/ of claim 3664, further comprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the first conduit in the opening. 
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/claim 3664, further comprising removing a vapor from the 
rated tube disposed proximate to the first conduit in the opening to 
le opening. 



3695. The method of claim 3664, wherein a Second conductor is disposed within the 
first conduit, wherein the second conductor ;s electrically coupled to the first conductor to 
form an electrical circuit. 

3696. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein the second conductor is electrically coupled to the first conductor 
with a connector. 

3697. The method of claim 3664/wherein a second conductor is disposed within a 
second conduit and a third conductor is disposed within a third conduit, wherein the 
second conduit and the third conduit are disposed in different openings of the formation, 
wherein the first conductor is electrically coupled to the second conductor and the third 
conductor, and wherein the fiipt, second, and third conductors are configured to operate 
in a 3 -phase Y configuration^ 

3698. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein at least one sliding electrical connector is coupled to the first 
conductor and the second conductor, and wherein heat generated by at least the one 
sliding electrical connec/or is less than heat generated by the first conductor or the second 
conductor. 

3699. The method of claim 3664, wherein the first conduit comprises a first section and 
a second section, whpein a thickness of the first section is greater than a thickness of the 
second section such/that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 



3700. The methid of claim 3664, further comprising flowing an oxidizing fluid through 



an orifice in the 



First conduit. 
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3701 . The method of claim 3664, further comprising disposing a perforated tube 
proximate to the first conduit and flowing an oxidizing fluid through the perforated tube. 

3702. The method of claim 3664, further comprising heating at least the portion of the 
5 formation to substantially pyrolyze at least some of the carbon within the formation. 

3703. A system configured to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed iiya first conduit, wherein the first conduit is disposed 
within a first opening in the formation; 
10 a second conductor disposed in a second conduit, wherein the second conduit is 

disposed within a second opening in the formation; 

a third conductor disposed in a third conduit, wherein the third conduit is disposed 
within a third opening in the formation, wherein the first, second, and third conductors 
are electrically coupled in a #-phase Y configuration, and wherein the first, second, and 
15 third conductors are configured to provide heat to at least a portion of the formation 
during use; and / 

wherein the systerryis configured to allow heat to transfer from the first, second, 
and third conductors to a selected section of the formation during use. 

20 3704. The system of claim 3703, wherein the first, second, and third conductors are 

further configured to generate heat during application of an electrical current to the first 
conductor. / 

3705. The system of claim 3703, wherein the first, second, and third conductors 
25 comprise a pipe. / 



3706. The system of claim 3703, wherein the first, second, and third conductors 
comprise stainless steel. 



30 3707. The system 
a diameter of at leadt 



<|>f claim 3703, wherein the first, second, and third openings comprise 
approximately 5 cm. 
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3708. The system of claim 3703, further comprising a first sliding electrical connector 
coupled to the first conductor and a second sliding electrical connector coupled to the 
second conductor and a third sliding electrical connector coupled to the third conductor. 

5 / 

3709. The system of claim 3703, further comprising a first sliding electrical connector 
coupled to the first conductor, wherein the first slping electrical connector is further 
coupled to the first conduit. 

10 3710. The system of claim 3703, further comprising a second sliding electrical 
connector coupled to the second conductorjwherein the second sliding electrical 
connector is further coupled to the second/conduit. 

371 1 . The system of claim 3703, furtner comprising a third sliding electrical connector 
15 coupled to the third conductor, where/n the third sliding electrical connector is further 

coupled to the third conduit. 

3712. The system of claim 3703/ wherein each of the first, second, and third conduits 
comprises a first section and a second section, wherein a thickness of the first section is 

20 greater than a thickness of the second section such that heat radiated from each of the 
first, second, and third conductors to the section along the first section of each of the 
conduits is less than heat radiated from the first, second, and third conductors to the 
section along the second section of each of the conduits. 

25 3713. The system of claim 3703, further comprising a fluid disposed within the first, 
second, and third conduits J wherein the fluid is configured to maintain a pressure within 
the first conduit to substantially inhibit deformation of the first, second, and third 
conduits during use. 



30 3714. The system 

disposed within the first, 



of clalim 3703, further comprising a thermally conductive fluid 
second, and third conduits. 
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3715. The system of claim 3703, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. / 

5 / 

3716. The system of claim 3703, further compulsing a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configured to substantially inhibit arcing 
between the first, second, and third conductors and the first, second, and third conduits 
during use. / 

10 / 

3717. The system of claim 3703, further comprising at least one tube disposed within 
the first, second, and third openings external to the first, second, and third conduits, 
wherein at least the one tube is configured to remove vapor produced from at least the 
heated portion of the formation such that a pressure balance is maintained between the 

15 first, second, and third conduits And the first, second, and third openings to substantially 
inhibit deformation of the first/ second, and third conduits during use. 

3718. The system of claim/3703, wherein the first, second, and third conductors are 
further configured to generate radiant heat of approximately 650 W/m to approximately 

20 1650 W/m during use. / 

3719. The system of c/aim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in Jn overburden of the formation. 



25 



3720. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing iomprises steel. 




30 
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3721 . The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is further disposed in cement. / 

3722. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the/formation, and wherein a packing material is 
disposed at a junction of at least the one>overburden casing and the first, second, and third 
openings. / 

3723. The system of claim 3703, farther comprising at least one overburden casing 
coupled to the first, second, and tMird openings, wherein at least the one overburden 
casing is disposed in an overburaen of the formation, wherein a packing material is 
disposed at a junction of at least the one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configured to substantially inhibit a 
flow of fluid between the fi/st, second, and third opening and at least the one overburden 
casing during use. / 

3724. The system of claim 3703, wherein the heated section of the formation is 
substantially pyrolyzea. 

3725. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to be disposed within a first opening in the formation; 

a second conductor configurable to be disposed in a second conduit, wherein the 
second conduit is/configurable to be disposed within a second opening in the formation; 

a third conductor configurable to be disposed in a third conduit, wherein the third 
conduit is configurable to be disposed within a third opening in the formation, wherein 
the first, second] and third conductors are further configurable to be electrically coupled 
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in a 3 -phase Y configuration, and wherein the first, second, and third conductors are 
further configurable to provide heat to at least a portion of the formation during use; and 
wherein the system is configurable to allow heat to transfer from the first, second, 
and third conductors to a selected section of the formation during use. 
5 / 

3726. The system of claim 3725, wherein the first, second, and third conductors are 
further configurable to generate heat during application of an electrical current to the first 
conductor. 

10 3727. The system of claim 3725, wherein the first, second, and third conductors 
comprise a pipe. 



15 



3728. The system of claim 372^5, wherein the first, second, and third conductors 
comprise stainless steel. 

3729. The system of claim 5725, wherein the first, second, and third opening comprise a 
diameter of at least approximately 5 cm. 



3730. The system of claim 3725, further comprising a first sliding electrical connector 
20 coupled to the first conductor and a second sliding electrical connector coupled to the 
second conductor and a third sliding electrical connector coupled to the third conductor. 



25 



373 1 . The system of claim 3725, further comprising a first sliding electrical connector 
coupled to the first conductor, wherein the first sliding electrical connector is further 
coupled to the first? conduit. 



30 



3732. The system of claim 3725, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
connector is further coupled to the second conduit. 
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3733. The system of claim 3725, further comprising a third sliding electrical connector 
coupled to the third conductor, wherein the third sliding electrical connector is further 
coupled to the third conduit. 

5 3734. The system of claim 3725, wherein each of the first, second, and third conduits 
comprises a first section and a second section, wnerein a thickness of the first section is 
greater than a thickness of the second section Such that heat radiated from each of the 
first, second, and third conductors to the section along the first section of each of the 
conduits is less than heat radiated from the^first, second, and third conductors to the 

10 section along the second section of each of the conduits. 

3735. The system of claim 3725, further comprising a fluid disposed within the first, 
second, and third conduits, wherein /he fluid is configurable to maintain a pressure within 
the first conduit to substantially inMibit deformation of the first, second, and third 

15 conduits during use. / 

3736. The system of claim 3725, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits. 

20 3737. The system of clainy3725, further comprising a thermally conductive fluid 

disposed within the first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. / 

3738. The system of claim 3725, further comprising a fluid disposed within the first, 

25 second, and third conduits, wherein the fluid is configurable to substantially inhibit arcing 
between the first, second, and third conductors and the first, second, and third conduits 
during use. / 

3739. The system pf claim 3725, further comprising at least one tube disposed within 
30 the first, second, arid third openings external to the first, second, and third conduits, 

wherein at least the one tube is configurable to remove vapor produced from at least the 
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heated portion of the formation such that a pressure balance is maintained between the 
first, second, and third conduits and the first, second, and third openings to substantially 
inhibit deformation of the first, second, and think conduits during use. 



3740. The system of claim 3725, wherein tMe first, second, and third conductors are 
further configurable to generate radiant heat of approximately 650 W/m to approximately 
1650 W/m during use. 



3741 . The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation. 



3742. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing comprises steel. 



3743. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is further disposed in cement. 

3744. The system oficlaim 3725, further comprising at least one overburden casing 



coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein a packing material is 
disposed at a junction of at least the one overburden casing and the first, second, and third 
openings. 



3745. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, wherein a packing material is 
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disposed at a junction of at least the one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configurable to substantially inhibit 
a flow of fluid between the first, second, arm third opening and at least the one 
overburden casing during use. 

5 

3746. The system of claim 3725, wherein the heated section of the formation is 
substantially pyrolyzed. 

3747. An in situ method for heatingya hydrocarbon containing formation, comprising: 
10 applying an electrical curreni to a first conductor to provide heat to at least a 

portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed within a first opening in the formation; 

applying an electrical current to a second conductor to provide heat to at least a 
portion of the formation, wherein the second conductor is disposed in a second conduit, 
15 and wherein the second conduitf is disposed within a second opening in the formation; 

applying an electrical durrent to a third conductor to provide heat to at least a 
portion of the formation, wherein the third conductor is disposed in a third conduit, and 
, wherein the third conduit is disposed within a third opening in the formation; and 
allowing the heat to transfer from the first, second, and third conductors to a 
20 selected section of the formation. 

* / 

3748. The method of claipi 3747, wherein the first, second, and third conductors 
comprise a pipe. 

25 3749. The method of cl/iim 3747, wherein the first, second, and third conductors 
comprise stainless steel. 
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3750. The method of qlaim 3747, wherein the first, second, and third conduits comprise 
stainless steel. 
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375 1 . The method of claim 3747, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

3752. The method of claim 3747, further comprising determining a temperature 
distribution in the first, second, and third conduit/ using an electromagnetic signal 
provided to the first, second, and third conduits/ 

3753. The method of claim 3747, further comprising monitoring the applied electrical 
current. 

3754. The method of claim 3747, further comprising monitoring a voltage applied to the 
first, second, and third conductors. 



3755. The method of claim 3747, further comprising monitoring a temperature in the 
15 first, second, and third conduits wyih at least one thermocouple. 

3756. The method of claim 3747, further comprising maintaining a sufficient pressure 
between the first, second, and third conduits and the first, second, and third openings to 
substantially inhibit deformatipn of the first, second, and third conduits. 

20 

3757. The method of claim/3747, further comprising providing a thermally conductive 
fluid within the first, secona, and third conduits. 

3758. The method of claim 3747, further comprising providing a thermally conductive 
25 fluid within the first, second, and third conduits, wherein the thermally conductive fluid 

comprises helium. 

3759. The method of^claim 3747, further comprising inhibiting arcing between the first, 
second, and third conductors and the first, second, and third conduits with a fluid 

30 disposed within the first, second, and third conduits. 



V 
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3760. The method of claim 3747, further comprising removing a vapor from the first, 
second, and third openings using at least one perforatea tube disposed proximate to the 
first, second, and third conduits in the first, second, ^id third openings to control a 
pressure in the first, second, and third openings. 

3761. The method of claim 3747, wherein the first, second, and third conduits comprise 
a first section and a second section, wherein a thickness of the first section is greater than 
a thickness of the second section such that heat radiated from the first, second, and third 
conductors to the section along the first section of the first, second, and third conduits is 
less than heat radiated from the first, second, and third conductors to the section along the 
second section of the first, second, and/third conduits. 



3762. The methodof claim 3747, further comprising flowing an oxidizing fluid through 
an orifice in the first, second, and third conduits. 



3763. The method of claim 3747, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 

3764. A system configured/to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a conduit, wherein the conduit is disposed within an 
opening in the formation; and 

a second conductor disposed in the conduit, wherein the second conductor is 
electrically coupled to th4 first conductor with a connector, and wherein the first and 
second conductors are configured to provide heat to at least a portion of the formation 
during use; and j 

wherein the system is configured to allow heat to transfer from the first and 
second conductors to/a selected section of the formation during use. 

3765. The system of claim 3764, wherein the first conductor is further configured to 
generate heat during application of an electrical current to the first conductor. 



8 1 4 Conley, Rose & Tayon, P.C. 



3766. The system of claim 3764, wherein the first an^ second conductors comprise a 
pipe. 

3767. The system of claim 3764, wherein the fu^t and second conductors comprise 
stainless steel. 

3768. The system of claim 3764, wherein the conduit comprises stainless steel. 



10 



3769. The system of claim 3764, furthe/ comprising a centralizer configured to maintain 
a location of the first and second conductors within the conduit. 



15 



3770. The system of claim 3764, further comprising a centralizer configured to maintain 
a location of the first and second cqriductors within the conduit, wherein the centralizer 
comprises ceramic material. 

3771 . The system of claim 37p4, further comprising a centralizer configured to maintain 
a location of the first and second conductors within the conduit, wherein the centralizer 
comprises ceramic material dhd stainless steel. 



20 3772. The system of clairp 3764, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



25 



3773. The system of claim 3764, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 



3774. The system of claim 3764, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises copper. 



30 3775. Thesyste] 
second section, 



of claim 3764, wherein the conduit comprises a first section and a 
wherein a thickness of the first section is greater than a thickness of the 



815 



Conley, Rose & Tayon, P.C 



second section such that heat radiated from the firstAonductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. / 

5 3776. The system of claim 3764, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to maintain a pressure within the conduit to substantially 
inhibit deformation of the conduit during nse. 

3777. The system of claim 3764, furtWer comprising a thermally conductive fluid 
10 disposed within the conduit. / 

3778. The system of claim 3764, Airther comprising a thermally conductive fluid 
disposed within the conduit, wheyein the thermally conductive fluid comprises helium. 

15 3779. The system of claim 3764, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurer to substantially inhibit arcing between the first and second 
conductors and the conduit during use. 

3780. The system of claim 3764, further comprising a tube disposed within the opening 
20 external to the conduit, wMerein the tube is configured to remove vapor produced from at 
least the heated portion ot the formation such that a pressure balance is maintained 
between the conduit anew the opening to substantially inhibit deformation of the conduit 
during use. / 

25 378 1 . The system of /claim 3764, wherein the first and second conductors are further 
configured to generaye radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. / 

3782. The system/of claim 3764, further comprising an overburden casing coupled to 
30 the opening, wherein the overburden casing is disposed in an overburden of the 
formation. I 
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3783. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed/in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3784. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing/is further disposed in cement. 



10 3785. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing materjal is disposed at a junction of the overburden 
casing and the opening. 



15 



20 



3786. The system of claim 3764, fiirther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between Jne opening and the overburden casing during use. 

3787. The system of claim ^764, wherein the heated section of the formation is 
substantially pyrolyzed. 



3788. A system configurable to heat a hydrocarbon containing formation, comprising: 
25 a first conductor configurable to be disposed in a conduit, wherein the conduit is 

configurable to be dispo/ed within an opening in the formation; and 

a second conductor configurable to be disposed in the conduit, wherein the second 

conductor is configurable to be electrically coupled to the first conductor with a 

connector, and whereid the first and second conductors are further configurable to 
30 provide heat to at least a portion of the formation during use; and 
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wherein the system is configurable to allow heat to transfer from the first and 

/ 

second conductors to a selected section of the formation during use. 



3789. The system of claim 3788, wherein the first conductor is further configurable to 
generate heat during application of an electrical current to the first conductor. 

3790. The system of claim 3788, wherein the ^rst and second conductors comprise a 
pipe. 

3791 . The system of claim 3788, whereijft the first and second conductors comprise 
stainless steel. 

3792. The system of claim 3788, wnerein the conduit comprises stainless steel. 

3793. The system of claim 3788,yrurther comprising a centralizer configurable to 
maintain a location of the first ana second conductors within the conduit. 

3794. The system of claim 3788, further comprising a centralizer configurable to 
maintain a location of the firs/t and second conductors within the conduit, wherein the 
centralizer comprises ceramic material. 

3795. The system of claim 3788, further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material and stainless steel. 

3796. The system of/claim 3788, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3797. The system 
first and second cor 
conductor configurable 

\ 



f claim 3788, further comprising a lead-in conductor coupled to the 
ductors, wherein the lead-in conductor comprises a low resistance 
to generate substantially no heat. 
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3798. The system of claim 3788, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises copper. 

3799. The system of claim 3788, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radfated from the first conductor to the section 
along the second section of the conduit. / 

3800. The system of claim 3788, furthe/ comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of the conduit dunng use. 

3801 . The system of claim 3788,/further comprising a thermally conductive fluid 
disposed within the conduit. / 

3802. . The system of claim 3788, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 

3803. The system of claim 3788, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to substantially inhibit arcing between the first and 
second conductors and tfie conduit during use. 

3804. The system of claim 3788, further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduil and the opening to substantially inhibit deformation of the conduit 
during use. / 
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3805. The system of claim 3788, wherein the first and second conductors are further 
configurable to generate radiant heat of approximately 6^0 W/m to approximately 1650 
W/m during use. 

5 3806. The system of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3807. The system of claim 3788, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



15 



3808. The system, of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the overburdenycasing is disposed in an overburden of the 
formation, and wherein the overburaen casing is further disposed in cement. 



20 



3809. The system of claim 378&( further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



25 



3810. The system of claim/3788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



30 



3811. The system of alaim 3788, wherein the heated section of the formation is 
substantially pyrolyzec 

3812. An in situ memod for heating a hydrocarbon containing formation, comprising: 
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applying an electrical current to at least two conductors to provide heat to at least 
a portion of the formation, wherein at least the two conductors are disposed within a 
conduit, wherein the conduit is disposed within an opening in the formation, and wherein 
at least the two conductors are electrically couplea with a connector; and 
5 allowing heat to transfer from at least the^wo conductors to a selected section of 

the formation. 

3813. The method of claim 3812, wherein at least the two conductors comprise a pipe. 

10 3814. The method of claim 3812, where/n at least the two conductors comprise stainless 
steel. 

3815. The method of claim 3812, wnerein the conduit comprises stainless steel. 

15 3816. The method of claim 3812, further comprising maintaining a location of at least 
the two conductors in the conduit with a centralizes 

3817. The method of claim 38 1£, further comprising maintaining a location of at least 
the two conductors in the conduit with a centralizer, wherein the centralizer comprises 
20 ceramic material. 



25 



30 



3818. The method of claim/3 812, further comprising maintaining a location of at least 
the two conductors in the conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 

3819. The method of clmm 3812, wherein the provided heat comprises approximately 



650 W/m to approximati 



3820. The method of c 
distribution in the conduit 



y 1650 W/m. 



aim 3812, further comprising determining a temperature 
using an electromagnetic signal provided to the conduit. 
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3821 . The method of claim 3812, further comprising Monitoring the applied electrical 
current. 

3822. The method of claim 3812, further comprising monitoring a voltage applied to at 
5 least the two conductors. 

3823. The method of claim 3812, further comprising monitoring a temperature in the 
conduit with at least one thermocouple. 

10 3824. The method of claim 3812, furthei/ comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3825. The method of claim 381 2, further comprising coupling an overburden casing to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overbu/den casing comprises steel. 



20 



3826. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



25 



3827. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



30 



3828. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the over burden casing with a packing material. 
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3829. The method of claim 3812, further comprising maintaining a sufficient pressure 
between the conduit and the formation to substantially inhibit deformation of the conduit. 



3830. The method of claim 3812, further comprising providing a thermally conductive 
fluid within the conduit. 

383 1 . The method of claim 3812, furthei/comprising providing a thermally conductive 
fluid within the conduit, wherein the thermally conductive fluid comprises helium. 

10 3832. The method of claim 3812, farther comprising inhibiting arcing between at least 
the two conductors and the conduit/With a fluid disposed within the conduit. 



15 



3833. The method of claim 3812, further comprising removing a vapor from the 
opening using a perforated tube/disposed proximate to the conduit in the opening to 
control a pressure in the opening. 



3834. The method of claim/3812, further comprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the conduit in the opening. 



20 



25 



30 



3835. The method of claim 3812, wherein the conduit comprises a first section and a 
second section, wherein i thickness of the first section is greater than a thickness of the 
second section such thayheat radiated from the first conductor to the section along the 
first section of the condfuit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 

3836. The method off claim 3812, further comprising flowing an oxidizing fluid through 
an orifice in the conduit. 



3837. The method 
proximate to the conduit 



of claim 3812, further comprising disposing a perforated tube 
and flowing an oxidizing fluid through the perforated tube. 
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3838. The method of claim 3812, further comprising heatinfg/ at least the portion of the 
formation to substantially pyrolyze at least some of the cannon within the formation. 

3839. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one conductor disposed in a conduit; wherein the conduit is disposed 

within an opening in the formation, and wherein/at least the one conductor is configured 
to provide heat to at least a first portion of the formation during use; 

at least one sliding connector, wherem at least the one sliding connector is 
coupled to at least the one conductor, wherein at least the one sliding connector is 
configured to provide heat during use, ana wherein heat provided by at least the one 
sliding connector is substantially less than the heat provided by at least the one conductor 
during use; and / 

wherein the system is configured to allow heat to transfer from at least the one 
conductor to a section of the formation during use. 

3840. The system of claim 383^, wherein at least the one conductor is further 
configured to generate heat during application of an electrical current to at least the one 
conductor. / 

3841 . The system of clainy 3839, wherein at least the one conductor comprises a pipe. 

3842. The system of claim 3839, wherein at least the one conductor comprises stainless 
steel. / 

3843. The system of dlaim 3839, wherein the conduit comprises stainless steel. 

3844. The system off claim 3839, further comprising a centralizer configured to maintain 
a location of at least me one conductor within the conduit. 
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3845. The system of claim 3839, further comprising a/fc'entralizer configured to maintain 
a location of at least the one conductor within the cojaduit, wherein the centralizer 
comprises ceramic material. 

3846. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor withm the conduit, wherein the centralizer 
comprises ceramic material and stainless /teel. 



10 



3847. The system of claim 3839, whprein the opening comprises a diameter of at least 
approximately 5 cm. 



15 



3848. The system of claim 3839; further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 

3849. The system of clainy 3839, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises copper. 



3850. The system of claim 3839, wherein the conduit comprises a first section and a 
20 second section, wherein a thickness of the first section is greater than a thickness of the 
second section such tliat heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 

25 385 1 . The system of claim 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid/is configured to maintain a pressure within the conduit to substantially 
inhibit deformation of the conduit during use. 



30 



3852. Thesys 
disposed within 



em of claim 3839, further comprising a thermally conductive fluid 
the conduit. 



\ 
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3853. The system of claim 3839, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 

3854. The system of claim 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to substantially inhibit arcing between at least the one 
conductor and the conduit during use. / 

3855. The system of claim 3839, furaier comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configured to remove vapor produced from at 
least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. / 

3856. The system of claim 3839, wherein at least the one conductor is further 
configured to generate radianft heat of approximately 650 W/m to approximately 1650 
W/m during use. / 

3857. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3858. The system oy claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3859. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and Wnerein the overburden casing is further disposed in cement. 

3860. The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formation, and wherein a packing material is dispose* 
casing and the opening. / 



at a junction of the overburden 



3861 . The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3862. The system of claim 3839, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially lo\y resistance conductor is electrically coupled to at 
least the one conductor. 

3863. The system of claim 3839^, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and yherein the substantially low resistance conductor comprises 
carbon steel. 

3864. The system of clairk 3839, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer Configured to support the substantially low resistance conductor 
within the overburden casing. 

3865. The system of/claim 3839, wherein the heated section of the formation is 
substantially pyrolyzed. 



3866. A system configurable to heat a hydrocarbon containing formation, comprising: 



at least one 



conductor configurable to be disposed in a conduit, wherein the 



conduit is configurable to be disposed within an opening in the formation, and wherein at 
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least the one conductor is further configurable to provide heat to at least a first portion of 
the formation during use; 

at least one sliding connector, wherein at/least the one sliding connector is 
configurable to be coupled to at least the one conductor, wherein at least the one sliding 
connector is further configurable to provide Meat during use, and wherein heat provided 
by at least the one sliding connector is substantially less than the heat provided by at least 
the one conductor during use; and 

wherein the system is configurable to allow heat to transfer from at least the one 
conductor to a section of the foimatioiy during use. 

3867. The system of claim 3866, wnerein at least the one conductor is further 
configurable to generate heat during application of an electrical current to at least the one 
conductor. 



15 3868. The system of claim 3866, wherein at least the one conductor comprises a pipe. 

3869. The system of claim 3)566, wherein at least the one conductor comprises stainless 
steel. 

20 3870. The system of claim 3866, wherein the conduit comprises stainless steel. 

3871 . The system of claim 3866, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit. 

25 3872. The system of claim 3866, further comprising a centralizer configurable to 
maintain a location of at least the one conductor within the conduit, wherein the 
centralizer comprises ceramic material. 



3 873 . The system o 
30 maintain a location o 
centralizer comprises 



claim 3866, further comprising a centralizer configurable to 
* at least the one conductor within the conduit, wherein the 
ceramic material and stainless steel. 
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3874. The system of claim 3866, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3875. The system of claim 3866, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises a low resistance 
conductor configurable to generate substantially no heat. 



10 



3876. The system of claim 3866, fuyther comprising a lead-in conductor coupled to at 
least the one conductor, wherein tha lead-in conductor comprises copper. 



15 



3877. The system of claim 3866( wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of trie conduit. 



20 



3878. The system of claim 3866, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of tne conduit during use. 



3879. The system of paim 3866, further comprising a thermally conductive fluid 
disposed within the cpnduit. 

25 3880. The system 6f claim 3866, further comprising a thermally conductive fluid 

disposed within the conduit, wherein the thermally conductive fluid comprises helium. 



30 



3881. Thesyste: 
wherein the fluid 
conductor and tho 



of claim 3866, further comprising a fluid disposed within the conduit, 
is configurable to substantially inhibit arcing between at least the one 
conduit during use. 
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3882. The system of claim 3866, further comprising a tuW disposed within the opening 
external to the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. / 

3883. The system of claim 3866, wherein at least the one conductor is further 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. / 

3884. The system of claim 3866, further Comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3885. The system of claim 3866, Wher comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3886. The system of claim 3860, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3887. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3888. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the oven>urden casing during use. 

3889. The system of claim 3866, further comprising an overburden casing coupled to 

5 the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor. / 

3890. The system of claim 3866, further comprising an overburden casing coupled to 
10 the opening and a substantially low re/istance conductor disposed within the overburden 

casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and wherein the substantially low resistance conductor comprises 
carbon steel. / 

15 3891 . The system of claim 3&66, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configurable to support the substantially low resistance conductor 
within the overburden casing. 

20 3892. The system of claim 3866, wherein the heated section of the formation is 
substantially pyrolyzecu 

3893. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to at least one conductor and at least one sliding 
25 connector to proviae heat to at least a portion of the formation, wherein at least the one 
conductor and at least the one sliding connector are disposed within a conduit, and 
wherein heat provided by at least the one conductor is substantially greater than heat 
provided by at least the one sliding connector; and 

allowing the heat to transfer from at least the one conductor and at least the one 
30 sliding connector to a section of the formation. 
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3894. The method of claim 3893, wherein at least the one conductor comprises a pipe. 

3895. The method of claim 3893, wherein at least the one conductor comprises stainless 
steel. / 

3896. The method of claim 3893, wherein the/conduit comprises stainless steel. 

3897. The method of claim 3893, further comprising maintaining a location of at least 
the one conductor in the conduit with a centralizer. 

3898. The method of claim 3893, fumier comprising maintaining a location of at least 
the one conductor in the conduit witM a centralizer, wherein the centralizer comprises 
ceramic material. , J 

3899. The method of claim 3893, further comprising maintaining a location of at least 
the one conductor in the conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 

3900. The method of claim 3893, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

390 1 . The method of slaim 3893, further comprising determining a temperature 
distribution in the conduit using an electromagnetic signal provided to the conduit. 

3902. The methocyof claim 3893, further comprising monitoring the applied electrical 
current. / 

3903. The method of claim 3893, further comprising monitoring a voltage applied to at 
least the one conductor. 
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3904. The method of claim 3893, further comprising monitoring a temperature in the 

// 

conduit with at least one thermocouple. 



3905. The method of claim 3893, further/comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



10 



3906. The method of claim 3893, flirther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel 



15 



20 



25 



30 



3907. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3908. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a/packing material is disposed at a junction of the overburden 
casing and the opening. 

3909. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein tflie overburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 

3910. The method/of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing] and wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor. 



V 
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391 1 . The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantiall y4ow resistance conductor is electrically 
coupled to at least the one conductor, and wherein the substantially low resistance 
conductor comprises carbon steel. / 

3912. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially iow resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein the method further comprises 
maintaining a location of the substantially low resistance conductor in the overburden 
casing with a centralizer supportt 

3913. The method of claim 3893, further comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3914. The method of claim 3893, further comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises copper. 

3915. The method of claim 3893, further comprising maintaining a sufficient pressure 
between the conduit and/the formation to substantially inhibit deformation of the conduit. 

3916. The method of olaim 3893, further comprising providing a thermally conductive 
fluid within the conduit. 

3917. The method oi claim 3893, further comprising providing a thermally conductive 
fluid within the conduit, wherein the thermally conductive fluid comprises helium. 

3918. The method of claim 3893, further comprising inhibiting arcing between the 
conductor and the cc nduit with a fluid disposed within the conduit. 
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3919. The method of claim 3893, further comprising removing a vapor from the 
opening using a perforated tube disposed proxinrate to the conduit in the opening to 
control a pressure in the opening. / 

5 / 

3920. The method of claim 3893, furthencomprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the conduit in the opening. 

3921. The method of claim 3893, further comprising flowing an oxidizing fluid through 
10 an orifice in the conduit. / 

3922. The method of claim 3893/ further comprising disposing a perforated tube 
proximate to the conduit and flowing an oxidizing fluid through the perforated tube. 

15 3923. The method of claim 3y893, further comprising heating at least the portion of the 
formation to substantially py/olyze at least some of the carbon within the formation. 

3924. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one elongated member disposed within an opening in the formation, 
20 wherein at least the one elongated member is configured to provide heat to at least a 
portion of the formation during use; and 

wherein the system is configured to allow heat to transfer from at least the one 
elongated member to a section of the formation during use. 

25 3925. The system ©f claim 3924, wherein at least the one elongated member comprises 
stainless steel. / 

3926. The system of claim 3924, wherein at least the one elongated member is further 
configured to generate heat during application of an electrical current to at least the one 
30 elongated member. 
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3927. The system of claim 3924, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member. , 

5 3928. The system of claim 3924, further comprising a support member coupled to at 

least the one elongated member, wherein the/support member is configured to support at 
least the one elongated member, and wherein the support member comprises openings. 

3929. The system of claim 3924, further comprising a support member coupled to at 

10 least the one elongated member, wherein the support member is configured to support at 
least the one elongated member, wherein the support member comprises openings, 
wherein the openings are configured to flow a fluid along a length of at least the one 
elongated member during use, and wherein the fluid is configured to substantially inhibit 
carbon deposition on or proximate to at least the one elongated member during use. 

15 / 

3930. The system of claim 3924, further comprising a tube disposed in the opening, 
wherein the tube comprise^openings, wherein the openings are configured to flow a fluid 

. along a length of at least die one elongated member during use, and wherein the fluid is 
configured to substantially inhibit carbon deposition on or proximate to at least the one 
20 elongated member during use. 

393 1 . The system oyclaim 3924, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configured to electrically isolate at least 
the one elongated mrember. 

25 / 

3932. The system of claim 3924, further comprising a centralizer coupled to at least the 
one elongated mdtnber and a support member coupled to at least the one elongated 
member, whereim the centralizer is configured to maintain a location of at least the one 
elongated member on the support member. 

30 | 
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3933. The system of claim 3924, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3934. The system of claim 3924, further comprising/a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3935. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, whereii/ the lead-in conductor comprises a rubber 
insulated conductor. / 

3936. The system of claim 3924/further comprising a lead-in conductor coupled to at 
least the one elongated member/wherein the lead-in conductor comprises copper wire. 

3937. The system of claim ^924, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 

3938. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated^ member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 

3939. The systeny of claim 3924, wherein at least the one elongated member is arranged 
in a series electrical configuration. 

3940. The sysjfem of claim 3924, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 

3941. The system of claim 3924, wherein at least the one elongated member is 
configured to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 
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3942. The system of claim 3924, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configured to remove vapor from the opening to control a pressure in the opening during 
use. 

5 

3943. The system of claim 3924, further comprising^ overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

10 3944. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3945. The system of claim 3924, furnier comprising an overburden casing coupled to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein the overburden casing is further disposed in cement. 

3946. The system of claim 39z4, further comprising an overburden casing coupled to 
the opening, wherein the overpurden casing is disposed in an overburden of the 

20 formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3947. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 

25 formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3948. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherdln the overburden casing is disposed in an overburden of the 

30 formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3949. The system of claim 3924, wherein the heated section of the formation is 
5 substantially pyrolyzed. j 

3950. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be^ disposed within an opening in 

the formation, wherein at least the one elongated member is further configurable to 
10 provide heat to at least a portion of the formation dimng use; and 

wherein the system is configurable to allow heat to transfer from at least the one 
elongated member to a section of the formation during use. 

395 1 . The system of claim 3950, wherein at least the one elongated member comprises 
15 stainless steel. / 

3952. The system of claim 3950, wherein at least the one elongated member is further 
configurable to generate heat during application of an electrical current to at least the one 
elongated member. / 

urther comprising a support member coupled to at 
ferein the support member is configurable to support 

25 3954. The system of claim 395^0, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, and wherein the support member comprises openings. 

3955. The system of claim/3950, further comprising a support member coupled to at 
30 least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, wherein the support member comprises openings, 



£ 20 

^ 3953. The system of claim 3950, 1 

least the one elongated member, wl 
at least the one elongated member/ 
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wherein the openings are configurable to flow a ^ u ^d along a length of at least the one 
elongated member during use, and wherein the^fluid is configurable to substantially 
inhibit carbon deposition on or proximate tg/at least the one elongated member during 
use. 



10 



3956. The system of claim 3950, fui?fher comprising a tube disposed in the opening, 
wherein the tube comprises openings, wherein the openings are configurable to flow a 
fluid along a length of at least the/fene elongated member during use, and wherein the 
fluid is configurable to substantially inhibit carbon deposition on or proximate to at least 
the one elongated member duying use. 



15 
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3957. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configurable to electrically isolate at 
least the one elongated member. 

3958. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated memoer and a support member coupled to at least the one elongated 
member, wherein me centralizer is configurable to maintain a location of at least the one 
elongated member on the support member. 

3959. The system of claim 3950, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3960. The/system of claim 3950, further comprising a lead-in conductor coupled to at 
25 least the one elongated member, wherein the lead-in conductor comprises a low 
resistance/conductor configurable to generate substantially no heat. 



30 



3961 . The system of claim 3950, further comprising a lead-in conductor coupled to at 
least thi one elongated member, wherein the lead-in conductor comprises a rubber 
insulated conductor. 
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3962. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein thrilead-in conductor comprises copper wire. 

3963. The system of claim 3950, further comprising a lead-in conductor coupled to at 
5 least the one elongated member with af cold pin transition conductor. 

3964. The system of claim 3950yfurther comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises/a substantially low resistance insulated conductor. 

10 / 

3965. The system of clainy3950, wherein at least the one elongated member is arranged 
in a series electrical configuration. 

3966. The system of claim 3950, wherein at least the one elongated member is arranged 
15 in a parallel electrical Configuration. 

3967. The system of claim 3950, wherein at least the one elongated member is 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use./ 

20 / 

3968. The system of claim 3950, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configurabWto remove vapor from the opening to control a pressure in the opening 
during use./ 

25 / 

3969. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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3970. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein 1 the overburden casing is dispose^4n an overburden of the 
formation, and wherein the overburden casing comprises steel. 



5 3971 . The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casino is further disposed in cement. 

3972. The system of claim 3950, further (Comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3973. The system of claim 3950/further comprising an overburden casing coupled to 
15 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3974. The system of claim 3950, further comprising an overburden casing coupled to 
20 the opening, wherein the/overburden casing is disposed in an overburden of the 

formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

25 3975. The systenV of claim 3950, wherein the heated section of the formation is 
substantially pyrolyzed. 
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3976. An in siru method for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to at least one elongated member to provide heat to 
at least a portion of the formation, wherein at least the one elongated member is disposed 
within an opening of the formation; and 
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allowing heat to transfer from at least the one elongated member to a section of 
the formation. 

3977. The method of claim 3976, wherein at least throne elongated member comprises 
a metal strip. / 

3978. The method of claim 3976, wherein at lefast the one elongated member comprises 
a metal rod. / 

3979. The method of claim 3976, wherem at least the one elongated member comprises 
stainless steel. / 

3980. The method of claim 3976, fiurther comprising supporting at least the one 
elongated member on a center support member. 

3981. The method of claim 39/6, further comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises a tube. / 

3982. The method of claip 3976, further comprising electrically isolating at least the 
one elongated member wych a centralizer. 

3983. The method of 
elongated member wit) 

3984. The method of claim 3976, further comprising electrically coupling at least the 
one elongated memtter in a series configuration. 

3985. The method of claim 3976, further comprising electrically coupling at least the 
one elongated member in a parallel configuration. 



laim 3976, further comprising laterally spacing at least the one 
a centralizer. 
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3986. The method of claim 3976, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. I 

3987. The method of claim 3976, further comprising determining a temperature 
distribution in at least the one elongated member using an electromagnetic signal 
provided to at least the one elongated member. / 

3988. The method of claim 3976, further comprising monitoring the applied electrical 
current. / 

3989. The method of claim 3976, further comprising monitoring a voltage applied to at 
least the one elongated member. / 

3990. The method of claim 3976, furtheycomprising monitoring a temperature in at 
least the one elongated member with at least one thermocouple. 

3991 . The method of claim 3976, further comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises openings, the method furper comprising flowing an oxidizing fluid through 
the openings to substantially inhibit carbon deposition proximate to or on at least the one 
elongated member. / 

3992. The method of claim 39/6, further comprising flowing an oxidizing fluid through 
a tube disposed proximate to ay least the one elongated member to substantially inhibit 
carbon deposition proximate tp or on at least the one elongated member. 

3993. The method of claii 
an opening in at least the oi 
proximate to or on at least 1 
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/3976, further comprising flowing an oxidizing fluid through 
^e elongated member to substantially inhibit carbon deposition 
le one elongated member. 



3994. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat. 

3995. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member usirig a cold pin transition conductor. 



10 



3996. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 



15 



3997. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburdenycasing is disposed in an overburden of the 
formation. 



3998. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 

20 3999. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 



25 



4000. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



30 



4001. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening, and wherein the method further comprises inhibiting a flow of 
fluid between the opening and the overburden casing with the packing material. 
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4002. The method of claim 3976 ? further comprising heating at least the portion of the 
formation to substantially pyrolyze at least someyof the carbon within the formation. 

/ . 

4003. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one elongated member disposed within an opening in the formation, 

wherein at least the one elongated member jfs configured to provide heat to at least a 
portion of the formation during use; 
an oxidizing fluid source; 

a conduit disposed within the oofening, wherein the conduit is configured to 
provide an oxidizing fluid from the oxidizing fluid source to the opening during use, and 
wherein the oxidizing fluid is selected to substantially inhibit carbon deposition on or 
proximate to at least the one elongated member during use; and 

wherein the system is configured to allow heat to transfer from at least the one 
elongated member to a section of xhe formation during use. 

4004. The system of claim 4093, wherein at least the one elongated member comprises 
stainless steel. 



4005. The system of claim 4003, wherein at least the one elongated member is further 
configured to generate heat/ during application of an electrical current to at least the one 
elongated member. 



4006. The system of claim 4003, wherein at least the one elongated member is coupled 
to the conduit, wherein jthe conduit is further configured to support at least the one 
elongated member. 



4007. The system of claim 4003, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configured to support at least the one 
elongated member, and wherein the conduit comprises openings. 
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4008. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configured to 
electrically isolate at least the one elongated member from the conduit. 

4009. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configured to maintain 
a location of at least the one elongated member on the conduit. 

4010. The system of claim 4003, wherein thfi opening comprises a diameter of at least 
approximately 5 cm. 

401 1 . The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

4012. The system of claim 4003, Airther comprising a lead-in conductor coupled to at 
least the one elongated member, ; wherein the lead-in conductor comprises a rubber 
insulated conductor. 

4013. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 



4014. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 



4015. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor/comprises a substantially low resistance insulated conductor. 

401 6. The system of claim 4003, wherein at least the one elongated member is arranged 



tern 

in a series electrical configuration 
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4017. The system of claim 4003, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 

401 8. The system of claim 4003, wherein at least the one elongated member is 
configured to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 



O 
ifl 
S3 
■F 

H 
■P 

m 

0 
J= 
fy 

■F 

□ 



10 



15 



20 



25 



30 



4019. The system of claim 4003, further/comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configured to remove vapor from the opening to control a pressure in the opening during 
use. 

4020. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

4021. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the/ overburden casing comprises steel. 

4022. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

4023. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 
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4024. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

5 ~ I 

4025. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material/is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 

10 inhibit a flow of fluid between the opening and the overburden casing during use. 

4026. The system of claim 400^, wherein the heated section of the formation is 
substantially pyrolyzed. 

15 4027. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 
the formation, wherein at least the one elongated member is further configurable to 
provide heat to at least apportion of the formation during use; 

a conduit configurable to be disposed within the opening, wherein the conduit is 
20 further configurable ty/provide an oxidizing fluid from the oxidizing fluid source to the 

opening during use, and wherein the system is configurable to allow the oxidizing fluid to 
substantially inhibiy^arbon deposition on or proximate to at least the one elongated 
member during use; and 

wherein the system is further configurable to allow heat to transfer from at least 
25 the one elongated member to a section of the formation during use. 



4028. The system of claim 4027, wherein at least the one elongated member comprises 
stainless steel. 
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4029. The system of claim 4027, wherein at least the on#'elongated member is further 
configurable to generate heat during application of an electrical current to at least the one 
elongated member. / 



4030. The system of claim 4027, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configurable to support at least the one 
elongated member. 

403 1 . The system of claim 4027, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configurable to support at least the one 
elongated member, and wherein the conduit comprises openings. 

4032. The system of claim 4027, mrther comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 

4033. The system of claim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
maintain a location of at least the one elongated member on the conduit. 

4034. The system of chpn 4027, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

4035. The system oy claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 



4036. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a rubber 
insulated conductor. 
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4037. The system of claim 4027, further comprising^ lead-in conductor coupled to at 
least the one elongated member, wherein the lead-irr conductor comprises copper wire. 



4038. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 

4039. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 

4040. The system of claim 4027, wherein at least the one elongated member is arranged 
in a series electrical configuration. 

4041 . The system of claim 4027, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 

4042. The system of claim 4027, wherein at least the one elongated member is 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. 

4043. The system of claim 4027, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configurable to remove vapor from the opening to control a pressure in the opening 
during use. 

4044. The system 6f claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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4045. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

4046. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing/is further disposed in cement. 

4047. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

4048. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the/packing material comprises cement. 



4049. The system of claim 40£7, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 



4050. The system of claim 4027, wherein the heated section of the formation is 
substantially pyrolyze^ 

405 1 . An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to at least one elongated member to provide heat to 

at least a portion of me formation, wherein at least the one elongated member is disposed 
within an opening in the formation; 
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providing an oxidizing fluid to at least the/one elongated member to substantially 
inhibit carbon deposition on or proximate to at least the one elongated member; and 

allowing heat to transfer from at least tl/e one elongated member to a section of 
the formation. 



4052. The method of claim 405 1 , wherein/at least the one elongated member comprises 
a metal strip. 



4053. The method of claim 405 1 , whe/ein at least the one elongated member comprises 
10 a metal rod. 



4054. The method of claim 405 1 , ^herein at least the one elongated member comprises 
stainless steel. 

15 4055. The method of claim 405A , further comprising supporting at least the one 
elongated member on a center support member. 



4056. The method of claim 405 1 , further comprising supporting at least the one 
elongated member on a centpr support member, wherein the center support member 

20 comprises a tube. 

4057. The method of cla'im 405 1 , further comprising electrically isolating at least the 
one elongated member with a centralizer. 

25 4058. The method off claim 405 1 , further comprising laterally spacing at least the one 
elongated member with a centralizer. 
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4059. The method of claim 405 1 , further comprising electrically coupling at least the 
one elongated member in a series configuration. 
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4060. The method of claim 4051, further comprising electrically coupling at least the 

/ 

one elongated member in a parallel configuratic 



4061 . The method of claim 405 1 , wherein provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

4062. The method of claim 405 1 , furtl/er comprising determining a temperature 
distribution in at least the one elongated member using an electromagnetic signal 
provided to at least the one elongates member. 

4063. The method of claim 405 y, further comprising monitoring the applied electrical 
current. 

4064. The method of claim 405 1 , further comprising monitoring a voltage applied to at 
least the one elongated member. 

4065. The method of claim 405 1, further comprising monitoring a temperature in at 
least the one elongated member with at least one thermocouple. 

4066. The method of/claim 405 1, further comprising supporting at least the one 
elongated member oiy a center support member, wherein the center support member 
comprises openingsiwherein providing the oxidizing fluid to at least the one elongated 
member comprises flowing the oxidizing fluid through the openings in the center support 
member. 

4067. The method of claim 405 1 , wherein providing the oxidizing fluid to at least the 
one elongated member comprises flowing the oxidizing fluid through orifices in a tube 
disposed in the /opening proximate to at least the one elongated member. 
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4068. The method of claim 405 1 , further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat 

4069. The method of claim 405 1 , further comprising electrically coupling a lead-in 
conductor to at least the one elongated membe/ using a cold pin transition conductor. 

4070. The method of claim 405 1 , further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cold pin transition conductor, 
wherein the cold pin transition conducto/ comprises a substantially low resistance 
insulated conductor. 



4071 . The method of claim 405 1 , fiirther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



4072. The method of claim AJ5 1, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 



4073. The method of claim 405 1, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 



4074. The method of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein a'packing material is disposed at a junction of the overburden 
casing and the opening. 



4075. The method/ of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening, and wherein the method further comprises inhibiting a flow of 
fluid between the opening and the overburden casing with the packing material. 



\ 
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4076. The method of claim 405 1 , further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some offthe carbon within the formation. 

4077. An in situ method for heating a hydrocarbon containing formation, comprising: 
oxidizing a fuel fluid in a heater; 

providing at least a portion of the oxidized fuel fluid into a conduit disposed in an 
opening of the formation; 

allowing heat to transfer from the ^xidized fuel fluid to a section of the formation; 

and 

allowing additional heat to transfer from an electric heater disposed in the opening 
to the section of the formation, where/n heat is allowed to transfer substantially uniformly 
along a length of the opening. 

4078. The method of claim 4077, wherein providing at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the oxidized fuel fluid through a perforated 
conduit disposed in the opening. 

4079. The method of claim 4077, wherein providing at least the portion of the oxidized 
fuel fluid into the opening/comprises flowing the oxidized fuel fluid through a perforated 
conduit disposed in the opening, the method further comprising removing an exhaust 
fluid through the opening. 

4080. The method of claim 4077, further comprising initiating oxidation of the fuel fluid 
in the heater with a flame. 

408 1 . The method of claim 4077, further comprising removing the oxidized fuel fluid 
through the conduit. 



4082. The mepod of claim 4077, further comprising removing the oxidized fuel fluid 
through the conduit and providing the removed oxidized fuel fluid to at least one 
additional heater disposed in the formation. 
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4083. The method of claim 4077, wherein the conduit comprises an insulator disposed 
on a surface of the conduit, the method further comprising/tapering a thickness of the 
insulator such that heat is allowed to transfer substantially uniformly along a length of the 

5 conduit. 

4084. The method of claim 4077, wherein the electric heater is an insulated conductor. 

4085. The method of claim 4077, wherein tfye electric heater is a conductor disposed in 
10 the conduit. 

4086. The method of claim 4077, whe^in the electric heater is an elongated conductive 
member. 

15 .... 4087. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a coal containing formation. 
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4088. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises an oil shale containing formation. 

4089. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a heavy oil and/or tar containing permeable formation. 
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4090. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a heavy oil/and/or tar containing impermeable formation. 
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4091 . A system configured to heat a hydrocarbon containing formation, comprising: 

one or more heat sources disposed within one or more open wellbores in the 
formation, wherein the one or more heat sources are configured to provide heat to at least 
a portion of the formation during use; and 
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wherein the system is configured to allow heat td transfer from the one or more 
heat sources to a selected section of the formation during use. 

4092. The system of claim 4091, wherein the one^or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 
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4093. The system of claim 4091, wherein yftie one or more heat sources comprise 
electrical heaters. 

4094. The system of claim 4091, wherein the one or more heat sources comprise surface 
burners. 
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4095. The system of claim 4091/ wherein the one or more heat sources comprise 
flameless distributed combustod 



4096. The system of claim ^09 1 , wherein the one or more heat sources comprise natural 
distributed combustors. 

=!f 20 4097. The system of cla&n 409 1 , wherein the one or more open wellbores comprise a 
Q diameter of at least approximately 5 cm. 
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4098. The system of /claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation. 
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4099. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, and wherein the overburden casing comprises steel. 
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4100. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein thfc overburden casing is disposed in 
an overburden of the formation, and wherein the ove^ourden casing is further disposed in 
cement. 

4101 . The system of claim 4091, further com/rising an overburden casing coupled to at 
least one of the one or more open wellboresjwherein the overburden casing is disposed in 
an overburden of the formation, and where&i a packing material is disposed at a junction 
of the overburden casing and the at leastyone of the one or more open wellbores. 

4102. The system of claim 4091, fumher comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wnerein a packing material is disposed at a junction of 
the overburden casing and the atieast one of the one or more open wellbores, and 
wherein the packing material is/configured to substantially inhibit a flow of fluid between 
at least one of the one or moreropen wellbores and the overburden casing during use. 

4103. The system of clainy4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wherein a packing material is disposed at a junction of 
the overburden casing and the at least one of the one or more open wellbores, and 
wherein the packing material comprises cement. 

4104. The system off claim 4091, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the selected 
section. 

4105. The systemf of claim 4091, further comprising a valve coupled to at least one of 
the one or more heat sources configured to control pressure within at least a majority of 
the selected section of the formation. 
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4106. The system of claim 4091, further comprising a vawe coupled to a production 
well configured to control a pressure within at least a majority of the selected section of 
the formation. 



4107. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat jsources to at least one portion of the 

formation, wherein the one or more heat sources are disposed within one or more open 
wellbores in the formation; 

allowing the heat to transfer fron/the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the /formation. 

4108. The method of claim 4107/ wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some/hydrocarbons within the selected section of the 
formation. 



4109. The method of claim 4107, wherein controlling formation conditions comprises 
maintaining a temperature^ within the selected section within a pyrolysis temperature 
range with a lower pyrol/sis temperature of about 250 °C and an upper pyrolysis 
temperature of about 400 °C. 



4110. The method o/f claim 4107, wherein the one or more heat sources comprise 
electrical heaters. 



4111. The method of claim 4 1 07, wherein the one or more heat sources comprise 
surface burners. / 



4112. The method of claim 4107, wherein the one or more heat sources comprise 

/ 

flameless distributed combustors. 

I 
\ 
i 
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4113. The method of claim 4107, wherein the one or more heat sources comprise natural 
distributed combustors. / 

41 14. The method of claim 4107, wherein th/ one or more heat sources are suspended 
within the one or more open wellbores. / 

4115. The method of claim 4107, wherein a tube is disposed in at least one of the one or 
more open wellbores proximate to heat/source, the method further comprising flowing a 
substantially constant amount a fluid into at least one of the one or more open wellbores 
through critical flow orifices in the tube. 

4116. The method of claim 4107, wherein a perforated tube is disposed in at least one of 
the one or more open wellbores /proximate to the heat source, the method further 
comprising flowing a corrosion inhibiting fluid into at least one of the open wellbores 
through the perforated tube. / 

4117. The method of claim 4 1 07, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation. 

4118. The method of/claim 4 1 07, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of me formation, and wherein the overburden casing comprise steel. 

4119. The method of claim 4 1 07, further comprising coupling an overburden casing to 
at least one of the/one or more open wellbores, wherein the overburden casing is disposed 
in an overburden/of the formation, and wherein the overburden casing is further disposed 
in cement. / 
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4120. The method of claim 4107, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, whercta the overburden casing is disposed 
in an overburden of the formation, and wherein a backing material is disposed at a 
junction of the overburden casing and the at least one of the one or more open wellbores. 
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4121 . The method of claim 4107, further .comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, andXvherein the method further comprises inhibiting a 
flow of fluid between the at least one/of the one or more open wellbores and the 
overburden casing with a packing material. 
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4122. The method of claim 410#, further comprising heating at least the portion of the 
formation to substantially pyrowze at least some of the carbon within the formation. 

15 4 1 23 . The method of claim/4 107, further comprising controlling a pressure and a 

temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled ps a function of temperature, or the temperature is controlled as 
a function of pressure. 

20 4 1 24. The method oy claim 4 1 07, further comprising controlling a pressure with the 
wellbore. 

4125. The methoa of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation with a valve coupled to at least 
25 one of the one on more heat sources. 



30 



4126. The memod of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation with a valve coupled to a 
production well located in the formation. 



Conley, Rose & Tayon, P C. 



4127. The method of claim 4107, further comprising controlling the heat such that an 
average heating rate of the selected section is less than ambut 1 °C per day during 
pyrolysis. / 

5 4128. The method of claim 41 07, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the/nydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity(C v ), and 
wherein the heating pyrolyzes at least sc/rne hydrocarbons within the selected volume of 
10 the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
15 . formation, ps is formation bulK density, and wherein the heating rate is less than about 10 
°C/day. / 

4129. The method of claim 4107, wherein allowing the heat to transfer from the one or 
more heat sources to the selected section comprises transferring heat substantially by 

20 conduction. / 

4130. The method oy claim 4 1 07, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

25 / 

4131. The methord of claim 4 1 07, wherein the produced mixture comprises condensable 
hydrocarbons haying an API gravity of at least about 25°. 

4132. The mettiod of claim 4107, wherein the produced mixture comprises condensable 
30 hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 

condensable hydrocarbons are olefins. 
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4133. The method of claim 4 1 07, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratfo of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

4134. The method of claim 4107, wherein me produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 
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10 4135. The method of claim 4 1 07, vynerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

4136. The method of claim 4y07, wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

basis, of the condensable hydrocarbons is oxygen. 

4137. The method of claj/hi 4107, wherein the produced mixture comprises condensable 
hydrocarbons, wherein aUout 5 % by weight to about 30 % by weight of the condensable 

20 hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

4138. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and vperein less than about 1 % by weight, when calculated on an atomic 

25 basis, of the condensable hydrocarbons is sulfur. 



4139. The methop of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, ana wherein greater than about 20 % by weight of the condensable 
hydrocarbons are/aromatic compounds. 
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4140. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

4141. The method of claim 4107, wherein the/roduced mixture comprises condensable 
hydrocarbons, and wherein less than about 0fi% by weight of the condensable 
hydrocarbons are asphaltenes. 

4142. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 Vf by weight to about 30 % by weight of the 
condensable hydrocarbons are cyckJalkanes. 

4143. The method of claim 4107, wherein the produced mixture comprises a non- 
condensable component, wher/in the non-condensable component comprises hydrogen, 
and wherein the hydrogen is /reater than about 10 % by volume of the non-condensable 
component and wherein the/hydrogen is less than about 80 % by volume of the non- 
condensable component. 

4 1 44. The method of c/aim 4 1 07, wherein the produced mixture comprises ammonia, 
and wherein greater thin about 0.05 % by weight of the produced mixture is ammonia. 

4145. The method /f claim 4107, wherein the produced mixture comprises ammonia, 
and wherein the an/monia is used to produce fertilizer. 

4146. The methbd of claim 4107, further comprising controlling a pressure within at 
least a majority fof the selected section of the formation. 

4147. The m/thod of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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4148. The method of claim 4107, further comprising coritrolling formation conditions 
such that the produced mixture comprises a partial pressure of H2 within the mixture 
greater than about 0.5 bar. / 

4149. The method of claim 4148, wherein the pa/tial pressure of H 2 is measured when 
the mixture is at a production well. / 

41 50. The method of claim 4107, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

4151. The method of claim 4 1 07, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

4152. The method of claim 4 1 Oil further comprising: 

providing hydrogen (H2VI0 the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

4153. The method of claim 4 1 07, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensab/e hydrocarbons with at least a portion of the produced hydrogen. 

41 54. The method oflclaim 4107, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

4155. The method of claim 4107, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 
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41 56. The method of claim 4107, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. /' 

5 4157. The method of claim 41 07, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least /bout 7 heat sources are disposed in 
the formation for the production well. / 

4158. The method of claim 4107, further comp/ising providing heat from three or more 
10 heat sources to at least a portion of the formation, wherein three or more of the heat 

sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

4159. The method of claim 41 07, further comprising providing heat from three or more 
15 heat sources to at least a portion of the formation, wherein three or more of the heat 

sources are located in the formation in/a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

20 4160. The method of claim 4 1 07, further comprising separating the produced mixture 
into a gas stream and a liquid stream. 

4161. The method of claim 41 07, further comprising separating the produced mixture 
into a gas stream and a liquia stream and separating the liquid stream into an aqueous 

25 stream and a non-aqueous stream. 

4162. The method of claim 4107, wherein the produced mixture comprises H2S, the 
method further comprising separating a portion of the H2S from non-condensable 
hydrocarbons. / 

30 / 



867 



Conley, Rose & Tayon, P C. 



4163. The method of claim 4107, wherein the produced mixture comprises CO2, the 
method further comprising separating a portion of the CO2 pm non-condensable 
hydrocarbons. 

4164. The method of claim 4107, wherein the mixtur^ is produced from a production 
well, wherein the heating is controlled such that the jnixture can be produced from the 
formation as a vapor. 

4165. The method of claim 4107, wherein the fixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

4166. The method of claim 4107, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the formation adjacent to the wellbore, and further comprising heating the formation 
with the heater element to produce the mixture, wherein the mixture comprises a large 
non-condensable hydrocarbon gas component and H2. 

4167. The method of claim 4107, wherein the selected section is heated to a minimum 
pyrolysis temperature of about 270/°C. 

4168. The method of claim 4107, further comprising maintaining the pressure within the 
formation above about 2.0 bar absolute to inhibit production of fluids having carbon 
numbers above 25. 

4169. The method of claim 4A07, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead of a production weW, to control an amount of condensable hydrocarbons within 
the produced mixture, wherein the pressure is reduced to increase production of 
condensable hydrocarbons, and wherein the pressure is increased to increase production 
of non-condensable hydrocjirbons. 
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4170. The method of claim 4107, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead of a production well, to control an API gravity of condensable hydrocarbons 
within the produced mixture, wherein the pressure is reduced/o decrease the API gravity, 
and wherein the pressure is increased to reduce the API gravity. 

4171. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: / 

an olefin content of less than about 10% by/weight; and 
an average carbon number less than about/35. 

4172. The mixture of claim 4171, further comprising an average carbon number less 
than about 30. / 

4173. The mixture of claim 4171, furthe/ comprising an average carbon number less 
than about 25. / 

4 1 74. The mixture of claim 4171, further comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5; and / 

wherein a weight ratio of the hydrocarbons having carbon numbers from 2 
through 4, to methane, in the mixture is greater than approximately 1. 

4175. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen, and wherein 
less than about 1 % by weight, when calculated on an atomic basis, of the condensable 
hydrocarbons is sulfur. / 
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4 1 76. The mixture of claim 4171, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

j 

4 1 77. The mixture of claim 4171, further comprising condensable hydrocarbons, 

5 wherein an olefin content of the condensable hydrocarbons is greater than about 0.1 % by 
weight of the condensable hydrocarbons, and wherein the olefin content of the 
condensable hydrocarbons is less than about 15 % by weight of the condensable 
hydrocarbons. / 

10 4178. The mixture of claim 4171, further comprising condensable hydrocarbons, 

wherein less than about 15 % by weight of the condensable hydrocarbons have a carbon 
number greater than about 25 . 

4179. The condensable hydrocarbons of claim 4178, wherein less than about 1 % by 
15 weight, when calculated on an atomic basis, of the condensable hydrocarbons is nitrogen, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 

20 41 80. The mixture of claim 4 1 77,- further comprising condensable hydrocarbons, 

wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

4181. The mixture of claim 4171, further comprising: 
25 non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 

of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to methane, in the mixture is greater than approximately 1 ; 

wherein the non-condensable hydrocarbons further comprise H2, wherein greater 
than about 15 % by weight of the non-condensable hydrocarbons comprises H2; and 

30 condensable hydrocarbons, comprising: 

f 
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oxygenated hydrocarbons, wherein greater than about 1.5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; and 

aromatic compounds, wherein greater than abojat £0 % by weight of the 
condensable hydrocarbons comprises aromatic compounds/ 

5 

4182. The mixture of claim 4171, further comprising 
condensable hydrocarbons, wherein less thai/ about 5 % by weight of the 

condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; 

10 wherein the condensable hydrocarbons^urther comprise: 

oxygenated hydrocarbons, whferein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; and 

aromatic compounds, wherein greater than about 30 % by weight of the 
condensable hydrocarbons comprises aromatic compounds; and 
15 non-condensable hydrocarbons eomprising H2, wherein greater than about 15 % 

by weight of the non-condensable hydrocarbons comprises H2. 

4183. The mixture of claim 4171, |urther comprising a condensable mixture, 
comprising: 

20 olefins, wherein about 0.11% by weight to about 15 % by weight of the 

condensable mixture comprises olefins; and 

asphaltenes, wherein les^ than about 0.1 % by weight of the condensable mixture 
comprises asphaltenes. 



25 41 84. The condensable mixture of claim 41 83, further comprising, oxygenated 

hydrocarbons, wherein less tnan about 15 % by weight of the condensable mixture 
comprises oxygenated hydrocarbons; 

4185. The mixture of claii n 4 1 7 1 , further comprising a condensable mixture, 
30 comprising: l 
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olefins, wherein about 0.1 % by weight to about 2 % by weight of the 
condensable mixture.comprises olefins; and 

multi-ring aromatics, wherein less than about 2 % by weight^of the condensable 
mixture comprises multi-ring aromatics with more than two ring&/ 
5 / 

4 1 86. The condensable mixture of claim 4 1 84, further comprising oxygenated 
hydrocarbons, wherein greater than about 25 % by weighty6f the condensable mixture 
comprises oxygenated hydrocarbons. 

10 4187. The mixture of claim 4171, further comprising: 

non-condensable hydrocarbons, wherein the non-condensable hydrocarbons 
comprise H2, wherein greater than about 10 % by weight of the non-condensable 
hydrocarbons comprises H2; 

ammonia, wherein greater than about ^.5 % by weight of the mixture comprises 
15 ammonia; and 

hydrocarbons, wherein a weight ratio of hydrocarbons having greater than about 2 
carbon atoms, to methane, is greater than about 0.4. 



20 



25 



4188. A mixture produced from a por/ion of a hydrocarbon containing formation, the 
mixture, comprising: 

non-condensable hydrocarbo/is comprising hydrocarbons having carbon numbers 
of less than 5; and 

wherein a weight ratio of tjie hydrocarbons having carbon numbers from 2 
through 4, to methane, in the mixture is greater than approximately 1 . 

4189. The mixture of claim 4?75, further comprising condensable hydrocarbons, 
wherein about 0.1 % by weiglp to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



30 



4 1 90 . The mixture of clairr 



4175, wherein a molar ratio of ethene to ethane in the non- 



condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4191. The mixture of claim 4175, further comprising condensable hydrocarbons, 

fx 

wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. / 
5 / 

4192. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. / 

10 4 1 93 . The mixture of claim 4175, further comprising condensable hydrocarbons, 

wherein about 5 % by weight to about 30 %my weight of the condensable hydrocarbons 
comprise oxygen containing compounds, and wherein the oxygen containing compounds 
comprise phenols. / 

15 4194. The mixture of claim 4175, furaier comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur./ 

4195. The mixture of claim 41 7 
20 wherein greater than about 20 %j 

compounds. 

4 1 96. The mixture of claim 
wherein less than about 5 % J 

25 ring aromatics with more tl^a 

4 1 97. The mixture of cl; 
wherein less than about 0 
asphaltenes. / 

30 / 



y, further comprising condensable hydrocarbons, 
yy weight of the condensable hydrocarbons are aromatic 



tl75, further comprising condensable hydrocarbons, 
)y weight of the condensable hydrocarbons comprises multi- 
two rings. 



^m 4175, further comprising condensable hydrocarbons, 
f.3 % by weight of the condensable hydrocarbons are 
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4198. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein about 5 % by weight to about 30 % by weight of the^condensable hydrocarbons 
comprise cycloalkanes. / 

4199. The mixture of claim 4175, wherein the non-ccmdensable hydrocarbons further 
comprises hydrogen, wherein the hydrogen is greate/ than about 10 % by volume of the 
non-condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. / 

4200. The mixture of claim 4175, further coi 
about 0.05 % by weight of the produced mi^t 

4201 . The mixture, of claim 4175, further comprising ammonia, wherein the ammonia is 
used to produce fertilizer. / 

4202. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 15 weight % of the condensable hydrocarbons have a carbon 
number greater than approximately 25 . 

4203. The mixture of claim 41 To, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprise olefins, and wherein about 0.1 % to 
about 5 % by weight of the condensable hydrocarbons comprises olefins. 

4204. The mixture of claim/4175, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprises olefins, and wherein about 0.1 % to 
about 2.5 % by weight of tpe condensable hydrocarbons comprises olefins. 

4205. The mixture of cli 
wherein the condensable! 
greater than about 5 % tp 
hydrocarbons. / 



iprising ammonia, wherein greater than 
re is ammonia. 



im 4175, further comprising condensable hydrocarbons, 
lydrocarbons comprise oxygenated hydrocarbons, and wherein 
weight of the condensable hydrocarbons comprises oxygenated 
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4206. The mixture of claim 4175, further comprising non-cohdensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H 2 , wd wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 

4207. The mixture of claim 4175, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 

4208. The mixture of claim 4175, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 

4209. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: / 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio pf hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1; and 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the condensable component comprises oxygenated 
hydrocarbons. / 

4210. The mixture of claim 4^09, wherein about 0.1 % by weight to about 15 % by 
weight of the condensable hydrocarbons are olefins. 

421 1 . The mixture of claim 4209, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

4212. The mixture of c|aim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic /basis, of the condensable hydrocarbons is nitrogen. 
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4213. The mixture of claim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 

4214. The mixture of claim 4209, wherein less thai/ about 1 % by weight, when 
calculated on an atomic basis, of the condensable tiydrocarbons is sulfur. 

4215. The mixture of claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compoundsycomprise phenols. 

4216. The mixture of claim 4209, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

421 7. The mixture of claim 4209, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4218. The mixture of claim 4209, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

4219. The mixture of claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 

4220. The mixture of claim 4209, wherein the non-condensable hydrocarbons comprises 
hydrogen, wherein the hyarogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 

4221 . The mixture of/claim 4209, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



876 



Conley, Rose & Tayon, P.C. 



4222. The mixture of claim 4209, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. A 

4223. The mixture of claim 4209, wherein less than about 5 weight % of the 
condensable hydrocarbons in the mixture have a carbjm number greater than 
approximately 25. 



10 



4224. The mixture of claim 4209, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % to^about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



15 



4225. The mixture of claim 4209, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0./ % to about 2.5 % by weight of the condensable 
hydrocarbons comprises olefins. 

4226. The mixture of claim 4209/ wherein the non-condensable hydrocarbons further 
comprise H2, wherein greater than about 5 % by weight of the mixture comprises H2. 



20 



4227. The mixture of claim 4^09, wherein the non-condensable hydrocarbons further 
comprise H2, wherein greater Ahan about 15 % by weight of the mixture comprises H2. 



4228. The mixture of claim 4209, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms( to methane, is greater than about 0.3. 



25 4229. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methane, is greater than approximately 1 ; 
30 condensable hydrocarbons; 
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wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprises nitrogen; / , 

wherein less than about 1 % by weight, wheiv calculated on an atomic basis, of the 
condensable hydrocarbons comprises oxygen; and / 
5 wherein less than about 1 % by weight, wtten calculated on an atomic basis, of the 

condensable hydrocarbons comprises sulfur. / 

4230. The mixture of claim 4229, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mix/ture is ammonia. 

10 / 

423 1 . The mixture of claim 4229, wherein less than about 5 weight % of the 
condensable hydrocarbons have a carboiy number greater than approximately 25. 

4232. The mixture of claim 4229, wherein the condensable hydrocarbons comprise 

1 5 olefins, and wherein about 0.1% by Weight to about 1 5 % by weight of the condensable 
hydrocarbons are olefins. / 

. 4233. The mixture of claim 4229,/wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons rangesffrom about 0.001 to about 0.15. 
20 / 

4234. The mixture of claim 4229, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

25 4235. The mixture of claim J4229, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4236. The mixture of claim 4229, wherein less than about 5 % by weight of the 
condensable hydrocarbons/comprises multi-ring aromatics with more than two rings. 

30 
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4237. The mixture of claim 4229, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 



4238. The mixture of claim 4229, wherein about 5 % by \yeight to about 30 % by 
5 weight of the condensable hydrocarbons are cycloalkane 



10 



4239. The mixture of claim 4229, wherein the non^condensable hydrocarbons comprises 
hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons and wherein the h^rogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



4240. The mixture of claim 4229, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the pn/duced mixture is ammonia. 

1 5 424 1 . The mixture of claim 4229/further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 



20 



4242. The mixture of claim 4229, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable component comprises oxygenated hydrocarbons. 



25 



4243. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
H2, and wherein greater/than about 5 % by weight of the non-condensable hydrocarbons 
comprises H2. 

4244. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
H 2 , and wherein greater than about 15 % by weight of the mixture comprises H 2 . 



30 



4245. The mixture of claim 4229, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater, than about 0.3. 
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4246. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
5 through 4, to methane, is greater than approximately 1 ; / 

ammonia, wherein greater than about 0.5 % by weignt of the mixture comprises 
ammonia; and / 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the condensable hydrocarbons comprises oxygenated 
1 0 hydrocarbons. / 

4247. The mixture of claim 4246, wherein nie condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 %/by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. / 

15 / 

4248. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wnerein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

20 4249. The mixture of claim 4246, wherein the condensable hydrocarbons further 

comprise nitrogen, and whe/ein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4250. The mixture of claim 4246, wherein the condensable hydrocarbons further 
25 comprise oxygen, ancy wherein less than about 1 % by weight, when calculated on an 

atomic basis, of the Condensable hydrocarbons is oxygen. 

4251. Themixt 
comprise sulfur, 

30 atomic basis, of 



of claim 4246, wherein the condensable hydrocarbons further 
id wherein less than about 1 % by weight, when calculated on an 
le condensable hydrocarbons is sulfur. 
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4252. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4253. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater thap about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. / 

4254. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise multi-aromatic rings, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multiying aromatics with more than two rings. 

4255. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein les/ than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

4256. The mixture of claim 4246; wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4257. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise hydrogen, wherem the hydrogen is greater than about 10 % by volume of the 
non-condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 

4258. The mixture oy claim 4246, wherein the produced mixture further comprises 
ammonia, and wherein greater than about 0.05 % by weight of the produced mixture is 
ammonia. / 
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4259. The mixture of claim 4246, wherein the produced mixture further comprises 
ammonia, and wherein the ammonia is used to produce fertilizer. 

4260. The mixture of claim 4246, wherein the condensable hydrocarbons comprise 

5 hydrocarbons having a carbon number of greater than approximately 25, and wherein less 
than about 1 5 weight % of the hydrocarbons in the mixture Kave a carbon number greater 
than approximately 25. / 

4261 . The mixture of claim 4246, wherein the noi^condensable hydrocarbons further 
10 comprise Ft, and wherein greater than about 5 %by weight of the mixture comprises H2. 

4262. The mixture of claim 4246, wherein/the non-condensable hydrocarbons further 
comprise H2, and wherein greater than about 15 % by weight of the mixture comprises 
H 2 . / 

15 / 

4263. The mixture of claim 4246,;wherein the non-condensable hydrocarbons further 
comprise hydrocarbons having carbon numbers of greater than 2, wherein a weight ratio 
of hydrocarbons having carbon numbers greater than 2, to methane, is greater than about 
0.3. / 

20 / 

4264. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: / 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherem/a weight ratio of hydrocarbons having carbon numbers from 2 
25 through 4, to methane, is greater than approximately 1 ; and 

condensable iiydrocarbons comprising olefins, wherein less than about 10 % by 
weight of the condensable hydrocarbons comprises olefins. 

4265. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
30 comprise ethene/and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4266. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4267. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by/weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4268. The mixture of claim 4264, wherein the/fcondensable hydrocarbons further 
comprise sulfur, and wherein less than about / % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

4269. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4270. The mixture of claim 4204, wherein the condensable hydrocarbons further 
comprise aromatic compounds/and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4271 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise multi-ring aroma/tics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4272. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphfaltenes. 
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4273. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4274. The mixture of claim 4264, wherein the non-cond^hsable hydrocarbons further 
comprise hydrogen, and wherein the hydrogen is grea^than about 10 % by volume of 
the non-condensable hydrocarbons and wherein th^ydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 



10 4275. The mixture of claim 4264, whereinrthe produced mixture further comprises 

ammonia, and wherein greater than aboijf 0.05 % by weight of the produced mixture is 
ammonia. 



15 



4276. The mixture of claim 4264/wherein the produced mixture further comprises 
ammonia, and wherein the ammc/nia is used to produce fertilizer. 



20 



4277. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise hydrocarbons havmg a carbon number of greater than approximately 25, and 
wherein less than about 15 r/o by weight of the hydrocarbons have a carbon number 
greater than approximately 25. 



4278. The mixture of claim 4264, wherein about 0.1 % to about 5 % by weight of the 
condensable component comprises olefins. 

25 4279. The mixture pf claim 4264, wherein about 0.1% to about 2 % by weight of the 
condensable component comprises olefins. 



4280. The mixture of claim 4264, wherein the condensable hydrocarbons further 



comprise oxygena 



30 condensable hydrocarbons comprises oxygenated hydrocarbons. 



;ed hydrocarbons, and wherein greater than about 5 % by weight of the 
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428 1 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 

5 4282. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater than about 5 % by weight of the non-condensable 
hydrocarbons comprises H2. / 

4283. The mixture of claim 4264, wherein the rfon-condensable hydrocarbons further 
10 comprise Hb, and wherein greater than about J/5 % by weight of the non-condensable 

hydrocarbons comprises H2. / 

4284. The mixture of claim 4264, wh/rein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to metharfe, is greater than about 0.3. 

15 / 

4285. A mixture produced fromA portion of a hydrocarbon containing formation, 

comprising: / 

condensable hydrocarbons, wherein less than about 15 weight % of the 
condensable hydrocarbons have a carbon number greater than 25; and 
20 wherein the condensable hydrocarbons comprise oxygenated hydrocarbons, and 

wherein greater than abouyS % by weight of the condensable hydrocarbons comprises 
oxygenated hydrocarbons/ 

4286. The mixture of alaim 4285, further comprising non-condensable hydrocarbons, 
25 wherein the non-condehsable hydrocarbons comprise hydrocarbons having carbon 

numbers of less than 3, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 

4287. The mixture/of claim 4285, wherein the condensable hydrocarbons further 
30 comprise olefins, and wherein about 0.1 % by weight to about 15 % by weight of the 

condensable hydrocarbons are olefins. 
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4288. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein a molar ratio of ethene to ethane in the npn-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. / 



4289. The mixture of claim 4285, wherein me condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

10 4290. The mixture of claim 4285, wherein the condensable hydrocarbons further 

comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4291. The mixture of claim 4283, wherein the condensable hydrocarbons further 
15 comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



20 



4292. The mixture of claim A285, wherein the condensable hydrocarbons further 
comprise oxygen containin&compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable Hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



25 



4293. The mixture of cl/iim 4285, wherein the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 



30 



4294. The mixture or claim 4285, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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4295. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than aboijt 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

5 4296. The mixture of claim 4285, wherein/ftie condensable hydrocarbons further 

comprise cycloalkanes, and wherein about/ 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkzjnes. 

4297. The mixture of claim 4285, ftfrther comprising non-condensable hydrocarbons, 
10 wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 

hydrogen is greater than about 10/% by volume of the non-condensable hydrocarbons and 
wherein the hydrogen is less thap about 80 % by volume of the non-condensable 
hydrocarbons. 

15 . 4298. The mixture of claim 4285, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 



20 



4299. The mixture of claim 4285, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4300. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins. 



25 4301 . The mixture of claim 4285, wherein the condensable hydrocarbons further 

comprises olefins/ and wherein about 0. 1 % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4302. The mixture of claim 4285, wherein the condensable hydrocarbons further 
30 comprises olefins, and wherein about 0.1 % to about 2 % by weight of the condensable 
hydrocarbons comprises olefins. 
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A 

4303. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises oxygenated hydrocarbons, and wherein/greater than about 5 % by weight of 
the condensable hydrocarbons comprises the oxygenated hydrocarbon. 

5 / 

4304. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons/comprise H2, wherein greater than about 5 % 
by weight of the non-condensable hydrocarbons comprises H2. 

10 4305. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, wherein greater than about 15 
% by weight of the non-condensable hydrocarbons comprises H2. 



15 



4306. The mixture of claim 428/5, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to n/ethane, is greater than about 0.3. 



4307. A mixture produced fjfom a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less than about 15 % by weight of the 
20 condensable hydrocarbons have a carbon number greater than about 25; 

wherein less tharyabout 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic/basis, is nitrogen; 

wherein less than about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic basis, is oxygen; and 
25 wherein less yian about 1 % by weight of the condensable hydrocarbons, when 

calculated on an atomic basis, is sulfur. 



30 



4308. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-condensable component comprises hydrocarbons having carbon 
numbers of less thian 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 tfcrough 4, to methane, is greater than approximately 1 . 
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4309. The mixture of claim 4307, wherein the condensabl^hydrocarbons further 
comprise olefins, and wherein about 0.1 % by weight tc^fbout 15 % by weight of the 
condensable hydrocarbons are olefins. / 

43 10. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
and wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons 
ranges from about 0.00 1 to about 0.15. / 

43 1 1 . The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

43 12. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise aromatic compounds/and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

43 13. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

43 14. The mixture of/claim 4307, wherein the condensable hydrocarbons further 
comprise asphaltenes/and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asrfhaltenes. 

43 15. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 
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4316. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
and wherein the non-condensable hydrocarbons comprise hydrogen, and wherein greater 
than about 10 % by volume and less than about 80 by volume of the non-condensable 
component comprises hydrogen. 

V 

43 17. The mixture of claim 4307, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced/mixture is ammonia. 

43 1 8. The mixture of claim 4307, furthey comprising ammonia, and wherein the 
10 ammonia is used to produce fertilizer. 

43 19. The mixture of claim 4307, wherein the condensable component further 
comprises olefins, and wherein abo^t 0.1 % to about 5 % by weight of the condensable 
component comprises olefins. 

15 

4320. The mixture of claim 43,67, wherein the condensable component further 
comprises olefins, and whereija about 0.1 % to about 2.5 % by weight of the condensable 
component comprises olefins 

20 432 1 . The mixture of claim 4307, wherein the condensable hydrocarbons further 

comprise oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable hydrocarbdns comprises oxygenated hydrocarbons. 

4322. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
25 wherein the non-condensable hydrocarbons comprise tt, and wherein greater than about 

5 % by weight of the non-condensable hydrocarbons comprises H2. 

4323. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-cpndensable hydrocarbons comprise H2, and wherein greater than about 

30 15 % by weight 01 the non-condensable hydrocarbons comprises H2. 
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4324. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein a weight ratio of compounds within the non-condensable hydrocarbons having 
greater than about 2 carbon atoms, to methane, is greater than about 0.3. 

5 4325. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: / 

condensable hydrocarbons, wherein less man about 15 % by weight of the 
condensable hydrocarbons have a carbon number greater than 20; and 

wherein the condensable hydrocarbons comprise olefins, wherein an olefin 
10 content of the condensable component is less than about 1 0 % by weight of the 
condensable component. / 

4326. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 

1 5 numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 

4327. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise olefins, and whe/ein about 0.1 % by weight to about 15 % by weight of the 

20 condensable hydrocarbons are olefins. 

4328. The mixture of/claim 4325, further comprising non-condensable hydrocarbons, 
and wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons 
ranges from about 0.001 to about 0.15. 

25 / 

4329. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise nitrogen/ and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 



V 
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4330. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

5 433 1 . The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 %/by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons/is sulfur. 

4332. The mixture of claim 4325, wherein the condensable hydrocarbons, wherein about 
10 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 

oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 

4333. The mixture of claim 4323, wherein the condensable hydrocarbons further 
15 comprise aromatic compounds, and wherein greater than about 20 % by weight of the 

condensable hydrocarbons are Aromatic compounds. 



20 



4334. The mixture of clainv 4325, wherein the condensable hydrocarbons further 
comprise multi-ring aromatScs, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



25 



4335. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4336. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise cycloalkan'es, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



30 4337. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprises hydrogen, and wherein the 
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V 



hydrogen is about 10 % by volume to about 80 % by volume fof the non-condensable 
hydrocarbons. 

4338. The mixture of claim 4325, further comprising 
about 0.05 % by weight of the produced mixture is am 

4339. The mixture of claim 4325, further composing ammonia, and wherein the 
ammonia is used to produce fertilizer. / / 

4340. The mixture of claim 4325, wherein about 0. 1 % to about 5 % by weight of the 
condensable component comprises olefins. 

434 1 . The mixture of claim 4325, wherein about 0. 1 % to about 2 % by weight of the 
condensable component comprises olefins. 

4342. The mixture of claim 4325, wherein the condensable component further 
comprises oxygenated hydrocarbons, and wherein greater than about 1 .5 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 

4343. The mixture of clainy4325, wherein the condensable component further 
comprises oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 

4344. The mixture of cjfaim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 

4345. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 



lonia, wherein greater than 
lonia. 
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4346. The mixture of claim 4325, further comprising noft-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 0.3. 

5 / 

4347. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: / 

condensable hydrocarbons, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
10 about 25; and / 

wherein the condensable hydrocarbons further comprise aromatic compounds, 
wherein more than about 20 % by wpight of the condensable hydrocarbons comprises 
aromatic compounds. / 

15 4348. The mixture of claim 43^47, further comprising non-condensable hydrocarbons, 
wherein the non-condensable4iydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, andXvherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through % to methane, is greater than approximately 1. 

20 4349. The mixture of claim 4347, wherein the condensable hydrocarbons further 

comprise olefins, and/wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

4350. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
25 wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 

from about 0.00A to about 0. 1 5. 

435 1 . The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 

30 atomic basisiof the condensable hydrocarbons is nitrogen. 
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4352. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4353. The mixture of claim 4347, wherein the/condensable hydrocarbons further 
comprise sulfur, and wherein less than about/1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

/ 

4354. The mixture of claim 4347, wherein the condensable hydrocarbons further 

/ 

comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4355. The mixture of clainy4347, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 



4356. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise asphaltenes, And wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are aspnaltenes. 



4357. The mixture of claim 4347, wherein the condensable hydrocarbons comprise 
cycloalkanes, and ^wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4358. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 
hydrogen is greater than about 10 % by volume and less than about 80 % by volume of 
the non-condensable hydrocarbons. 
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4359. The mixture of claim 4347, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4360. The mixture of claim 4347, further comprising ammotfia, and wherein the 
5 ammonia is used to produce fertilizer. / 

436 1 . The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % to about SPA by weight of the condensable 
hydrocarbons comprises olefins. / 

10 / 

4362. The mixture of claim 4347, wherein the Condensable hydrocarbons further 
comprises olefins, and wherein about 0. 1 % to About 2 % by weight of the condensable 
hydrocarbons comprises olefins. / 

15 4363. The mixture of claim 4347, wherem the condensable hydrocarbons further 

comprises multi-ring aromatic compounds, and wherein less than about 2 % by weight of 
the condensable hydrocarbons comprises multi-ring aromatic compounds. 

4364. The mixture of claim 4347, Wnerein the condensable hydrocarbons comprises 
20 oxygenated hydrocarbons, and wherein greater than about 1.5 % by weight of the 

condensable hydrocarbons comprises oxygenated hydrocarbons. 

4365. The mixture of claim 4347, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 25 % by weight of the 

25 condensable component comprises oxygenated hydrocarbons. 

4366. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensabfle hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 

30 / 
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4367. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H 2 , and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 

5 4368. The mixture of claim 4347, further comprising non-conden^)le hydrocarbons, 
wherein the non-condensable hydrocarbons comprises hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 0.3. 

10 4369. A mixture produced from a portion of a hydrocarljon containing formation, 
comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to methane, in the mixture is greater than approximately 1 ; 
15 wherein the non-condensable hydrocarbons/further comprise H2, wherein greater 

than about 15 % by weight of the non-condensablp hydrocarbons comprises H2; and 
condensable hydrocarbons, comprising: 

oxygenated hydrocarbons, wherein greater than about 1 .5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 
20 olefins, wherein less than about 10 % by weight of the condensable 

hydrocarbons comprises olefins; and j 

aromatic compounds, wherein greater than about 20 % by weight of the 
condensable hydrocarbons comprises aromatic compounds. 

25 4370. The mixture of claim 4369, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

4371. The mixture of claim 4369, wnerein the condensable hydrocarbons further 
30 comprise nitrogen, and wherein less man about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 
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4372. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

5 A 

4373. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, ywhen calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. / 

10 4374. The mixture of claim 4369, wherein the condensable hydrocarbons further 

comprise oxygen containing compounds, wherein abmrt 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise pxy gen containing compounds, and 
wherein the oxygen containing compounds comn/ise phenols. 

15 4375. The mixture of claim 4369, wherein the condensable hydrocarbons comprise 
multi-ring aromatics, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromancs with more than two rings. 

4376. The mixture of claim 4369, wherein the condensable hydrocarbons comprise 
20 asphaltenes, and wherein less than ahput 0.3 % by weight of the condensable 

hydrocarbons are asphaltenes. / 

4377. the mixture of claim 436P, wherein the condensable hydrocarbons comprise 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 

25 condensable hydrocarbons are/cycloalkanes. 

4378. The mixture of claii 
comprises hydrogen, and vj 
80 % by volume of the nor 

30 / 
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4369, wherein the non-condensable hydrocarbons further 
lerein greater than about 10 % by volume and less than about 
-condensable hydrocarbons. 



4379. The mixture of claim 4369, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4380. The mixture of claim 4369, further comprising ammonia, and wherein the 
5 ammonia is used to produce fertilizer. / 

4381. The mixture of claim 4369, wherein the condensaole hydrocarbons further 
comprise hydrocarbons having a carbon number of greater than approximately 25, 
wherein less than about 15 % by weight of the hydrocarbons have a carbon number 

10 greater than approximately 25. / 

4382. The mixture of claim 4369, wherein abput 0. 1 % to about 5 % by weight of the 
condensable hydrocarbons comprises olefins/ 

15 ^ 4383. The mixture o f claim 4369, wherem about 0.1 % to about 2 % by weight of the 
condensable hydrocarbons comprises olonTms. 

4384. The mixture of claim 4369, wherein greater than about 25 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

20 / 

4385. The mixture of claim 436y s wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, and wherein the weight ratio of hydrocarbons having 
greater than about 2 carbon atoms to methane is greater than about 0.3. 

25 4386. A mixture produced firom a portion of a hydrocarbon containing formation, 

comprising: / 

condensable hydrocarbons, wherein less than about 5 % by weight of the 

condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 

about 25; / 
30 wherein the condensable hydrocarbons further comprise: 
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oxygenated hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 

olefins, wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins; and 
5 aromatic compounds, wherein greater than about 30 % by weight of the 

condensable hydrocarbons comprises aromatic compounds; and 

non-condensable hydrocarbons comprising H2, Wherein greater than about 15 % 
by weight of the non-condensable hydrocarbons comprises H2. 

10 4387. The mixture of claim 4386, wherein the nefn-condensable hydrocarbons further 
comprises hydrocarbons having carbon numbers of less than 5, and wherein a weight 
ratio of hydrocarbons having carbon numbersArom 2 through 4, to methane, is greater 
than approximately 1 . / 

15 4388. The mixture of claim 4386, wherein the non-condensable hydrocarbons comprise 
ethene and ethane, and wherein a mola/ ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges from about O.OOi to about 0.15. 

4389. The mixture of claim 4386/wherein the condensable hydrocarbons further 

20 comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4390. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 

25 atomic basis, of the condensable hydrocarbons is oxygen. 

4391 . The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

30 / 



900 



Conley, Rose & Tayon, P.C. 



4392. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

5 / 

4393. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less thaln about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring ^romatics with more than two rings. 

10 4394. The mixture of claim 4386, wherein the condensable hydrocarbons further 

comprise asphaltenes, and wherein less th^n about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4395. The mixture of claim 4386, wMerein the condensable hydrocarbons comprise 
15 cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 

condensable hydrocarbons are cycloalkanes. 

4396. The mixture of claim 4386, wherein greater than about 10 % by volume and less 
than about 80 % by volume of/he non-condensable hydrocarbons is hydrogen. 

20 

4397. The mixture of claimf 4386, further comprising ammonia, and wherein greater 
than about 0.05 % by weigllt of the produced mixture is ammonia. 

4398. The mixture of claim 4386, further comprising ammonia, and wherein the 
25 ammonia is used to produce fertilizer. 

4399. The mixture off claim 4386, wherein about 0. 1 % to about 5 % by weight of the 
condensable hydrocarbons comprises olefins. 



30 4400. The mixture jbf claim 4386, wherein about 0. 1 % to about 2 % by weight of the 
condensable hydrocarbons comprises olefins. 
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440 1 . The mixture of claim 43 86, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 15 %Joy weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

5 / 

4402. The mixture of claim 4386, wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, and wherein the weight ratio of hydrocarbons having 
greater than about 2 carbon atoms to methane is greater than about 0.3. 

1 0 4403 . A condensable mixture produced from a portion of a hydrocarbon containing 
formation, comprising: / 

olefins, wherein about 0.1 % by weight to about 15 % by weight of the 
condensable mixture comprises olefins; / 

oxygenated hydrocarbons, wherem less than about 15 % by weight of the 
15 condensable mixture comprises oxygenated hydrocarbons; and 

asphaltenes, wherein less than About 0.1 % by weight of the condensable mixture 
comprises asphaltenes. / 

4404. The mixture of claim 4401, wherein the condensable mixture further comprises 
20 hydrocarbons having a carbon number of greater than approximately 25, and wherein less 

than about 15 weight % of the hydrocarbons in the mixture have a carbon number greater 
than approximately 25. / 

4405. The mixture of claim 4403, wherein about 0. 1 % by weight to about 5 % by 
25 weight of the condensable/mixture comprises olefins. 

4406. The mixture of daim 4403, wherein the condensable mixture further comprises 
non-condensable hydrocarbons, wherein the non-condensable hydrocarbons comprise 
ethene and ethane, ana wherein a molar ratio of ethene to ethane in the non-condensable 

30 hydrocarbons ranges from about 0.001 to about 0.15. 
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4407. The mixture of claim 4403, wherein the condensable mixture further comprises 
nitrogen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable mixture is nitrogen. 

5 4408. The mixture of claim 4403, wherein the condensable mixture further comprises 
oxygen, and wherein less than about 1 % by weight, when/calculated on an atomic basis, 
of the condensable mixture is oxygen. / 

4409. The mixture of claim 4403, wherein the condensable mixture further comprises 

10 sulfur, and wherein less than about 1 % by weight when calculated on an atomic basis, of 
the condensable mixture is sulfur. / 

4410. The mixture of claim 4403, wherein/the condensable mixture further comprises 
oxygen containing compounds, wherein about 5 % by weight to about 30 % by weight of 

15 the condensable mixture comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 

441 1 . The mixture of claim 4403 /wherein the condensable mixture further comprises 
aromatic compounds, and whereyi greater than about 20 % by weight of the condensable 

20 mixture are aromatic compounds. 

4412. The mixture of clainy4403, wherein the condensable mixture further comprises 
multi-ring aromatics, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

25 / 

4413. The mixture of daim 4403, wherein the condensable mixture further comprises 
cycloalkanes, and whe/ein about 5 % by weight to about 30 % by weight of the 
condensable mixture ^tre cycloalkanes. 

30 4414. The mixture 
condensable hydroc; 



)f claim 4403, wherein the condensable mixture comprises non- 
irbons, and wherein the non-condensable hydrocarbons comprise 
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hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. . 



5 441 5. The mixture of claim 4403, further comprising ammonia, jjnd wherein greater 
than about 0.05 % by weight of the produced mixture is ammor 

4416. The mixture of claim 4403, further comprising ampionia, and wherein the 
ammonia is used to produce fertilizer. 

10 

4417. The mixture of claim 4403, wherein about^0.1 % by weight to about 2 % by 
weight of the condensable mixture comprises olefins. 

44 1 8. A condensable mixture produced from a portion of a hydrocarbon containing 
15 formation, comprising: j ^ 

olefins, wherein about 0.1 % b^/weight to about 2 % by weight of the 
condensable mixture comprises olefins; 

multi-ring aromatics, wherein less than about 2 % by weight of the condensable 
mixture comprises multi-ring aromatics with more than two rings; and 
20 oxygenated hydrocarbon^ wherein greater than about 25 % by weight of the 

condensable mixture comprise/oxygenated hydrocarbons. 



4419. The mixture of claitp 441 8, further comprising hydrocarbons having a carbon 
number of greater than approximately 25, wherein less than about 5 weight % of the 
25 hydrocarbons in the mixtdre have a carbon number greater than approximately 25. 



4420. The mixture of claim 4418, wherein the condensable mixture further comprises 
nitrogen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable hydrocarbons is nitrogen. 

30 
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4421 . The mixture of claim 441 8, wherein the condensable mixture further comprises 
oxygen, and wherein less than about 1 % by weight, vraen calculated on an atomic basis, 
of the condensable hydrocarbons is oxygen. / / 

AMI. The mixture of claim 441 8, wherein the condensable mixture further comprises 
sulfur, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is sulfur. / 

4423. The mixture of claim 441 8, wherein the condensable mixture further comprises 
oxygen containing compounds, wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds cafmprise phenols. 

4424. The mixture of claim 441 8, wherein the condensable mixture further comprises 
aromatic compounds, and Wnerein greater than about 20 % by weight of the condensable 
mixture are aromatic compounds. 

4425. The mixture ofrelaim 441 8, wherein the condensable mixture further comprises 
condensable hydrocarbons, and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

4426. The mixrare of claim 441 8, wherein the condensable mixture further comprises 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4427. The Mixture of claim 441 8, further comprising ammonia, wherein greater than 
about 0.05 #o by weight of the produced mixture is ammonia. 

4428. Tne mixture of claim 4418, further comprising ammonia, wherein the ammonia is 
used to produce fertilizer. 
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4429. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: > 

non-condensable hydrocarbons and H 2 , wherein greater than about 10% by 
volume of the non-condensable hydrocarbons and H2 eWprises H2; 
5 ammonia and water, wherein greater than about 0.5 % by weight of the mixture 

comprises ammonia; and / 

condensable hydrocarbons. / 

4430. The mixture of claim 4429, wherein the non-condensable hydrocarbons further 

10 comprise hydrocarbons having carbon numbers of less than 5, and wherein a weight ratio 
of the hydrocarbons having carbon numbers from 2 through 4 to methane, in the mixture 
is greater than approximately 1 . / 

443 1 . The mixture of claim 4429/ wherein greater than about 0. 1 % by weight of the 

15 condensable hydrocarbons are olefins, and wherein less than about 15 % by weight of the 
condensable hydrocarbons are c/lefms. 

4432. The mixture of daim/W29, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane; wherein a molar ratio of ethene to ethane in the non- 
20 condensable hydrocarbons is greater than about 0.001, and wherein a molar ratio of 

ethene to ethane in the non-condensable hydrocarbons is less than about 0.15. 

4433. The mixture of /claim 4429, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is nitrogen. 

25 / 

4434. The mixture/of claim 4429, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 

4435. The mixture of claim 4429, wherein less than about 1 % by weight, when 
30 calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 
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4436. The mixture of claim 4429, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenol's. 

5 4437. The mixture of claim 4429, wherein greater thap about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. / 

4438. The mixture of claim 4429, wherein less Aan about 5 % by weight of the 
condensable hydrocarbons comprises multi-ririg aromatics with more than two rings. 

10 / 

4439. The mixture of claim 4429, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphalteras. 

4440. The mixture of claim 4429, wnerein about 5 % by weight to about 30 % by 
15 weight of the condensable hydrocayoons are cycloalkanes. 

4441 . The mixture of claim 4429, wherein the H2 is less than about 80 % by volume of 
the non-condensable hydrocarbons and H2. 

20 4442. The mixture of claim 4429, wherein the condensable hydrocarbons further 
comprise sulfur containing compounds. 

4443. The mixture of olaim 4429, wherein the ammonia is used to produce fertilizer. 

25 4444. The mixture of claim 4429, wherein less than about 5% of the condensable 
hydrocarbons have </arbon numbers greater than 25. 

4445. Themixt 
olefins, wherein 
30 hydrocarbons coj 
condensable hyd 

\ 
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of claim 4429, wherein the condensable hydrocarbons comprise 
[reater than about about 0.001 % by weight of the condensable 
prise olefins, and wherein less than about 15% by weight of the 
ocarbons comprise olefins. 



1 



4446. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
olefins, wherein greater than about about 0.001 % by weight /of the condensable 
hydrocarbons comprise olefins, and wherein less than abopt 10% by weight of the 

5 condensable hydrocarbons comprise olefins. / 

4447. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
oxygenated hydrocarbons, and wherein greater man about 1.5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

10 / 

4448. The mixture of claim 4429, wherem the condensable hydrocarbons further 
comprise nitrogen containing compounds. 

4449. A method of treating a hydrocarbon containing formation in situ comprising 
15 providing heat from three or more lieat sources to at least a portion of the formation, 

wherein three or more of the heat/sources are located in the formation in a unit of heat 
sources, and wherein the unit ofneat sources comprises a triangular pattern. 

4450. The method of claW 4449, wherein three or more of the heat sources are located 
20 in the formation in a plurality of the units, and wherein the plurality of units are repeated 

over an area of the formation to form a repetitive pattern of units. 

445 1 . The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a/plurality of the units, wherein the plurality of units are repeated over 

25 an area of the formation to form a repetitive pattern of units, and wherein a ratio of heat 
sources in the repetitive pattern of units to production wells in the repetitive pattern is 
less than approximately 5. 

4452. The meihod of claim 4449, wherein three or more of the heat sources are located 
30 in the formation in a plurality of the units, wherein the plurality of units are repeated over 

an area of the formation to form a repetitive pattern of units, wherein three or more 



908 



Conley, Rose & Tayon, P C. 



production wells are located within an area defined by the plurality of units, wherein the 
three or more production wells are located in the formation in a unit of production wells, 
and wherein the unit of production wells comprises a triangular pattern. 



4453. The method of claim 4449, wherein three/br more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
injection wells are located within an area defined by the plurality of units, wherein the 
three or more injection wells are located in/me formation in a unit of injection wells, and 
wherein the unit of injection wells comprises a triangular pattern. 

4454. The method of claim 4449, wperein three or more of the heat sources are located 
in the formation in a plurality of ther units, wherein the plurality of units are repeated over 
an area of the formation to form Repetitive pattern of units, wherein three or more 
production wells and three or more injection wells are located within an area defined by 
the plurality of units, wherein the three or more production wells are located in the 
formation in a unit of production wells, wherein the unit of production wells comprises a 
first triangular pattern, wherein the three or more injection wells are located in the 
formation in a unit of injednon wells, wherein the unit of injection wells comprises a 
second triangular pattern/and wherein the first triangular pattern is substantially different 
than the second triangular pattern. 

4455. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
monitoring wells aye located within an area defined by the plurality of units, wherein the 
three or more monitoring wells are located in the formation in a unit of monitoring wells, 
and wherein the iniit of monitoring wells comprises a triangular pattern. 



4456. The methJod of claim 4449, wherein a production well is located in an area 
defined by the uAit of heat sources. 
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4457. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a first unit and a second unit, wherein the first unit is adjacent to the 
second unit, and wherein the first unit is inverted with respect to the second unit. 

4458. The method of claim 4449, wherein a distance between each of the heat sources in 
the unit of heat sources varies by less than about 20 %. 



10 



4459. The method of claim 4449, wherein a/distance between each of the heat sources in 
the unit of heat sources is approximately equal. 



15 



4460. The method of claim 4449, wherein providing heat from three or more heat 
sources comprises substantially unifo/mly providing heat to at least the portion of the 
formation. 

4461 . The method of claim 4449, wherein the heated portion comprises a substantially 
uniform temperature distribution. 



4462. The method of claim A449, wherein the heated portion comprises a substantially 
20 uniform temperature distribution, and wherein a difference between a highest temperature 

in the heated portion and a^lowest temperature in the heated portion comprises less than 
about 200 °C. 

4463. The method of claim 4449, wherein a temperature at an outer lateral boundary of 
25 the triangular pattern apd a temperature at a center of the triangular pattern are 

approximately equal. 



30 



4464. The method of claim 4449, wherein a temperature at an outer lateral boundary of 
the triangular pattern and a temperature at a center of the triangular pattern increase 
substantially linearly after an initial period of time, and wherein the initial period of time 



comprises less than 



approximately 3 months. 



910 



Conley, Rose & Tayon, PC. 



4465. The method of claim 4449, wherein a time required to increase an average 
temperature of the heated portion to a selected temperature with the triangular pattern of 
heat sources is substantially less than a time required to increase the average temperature 
of the heated portion to the selected temperature with4 hexagonal pattern of heat sources, 
and wherein a space between each of the heat sounds in the triangular pattern is 
approximately equal to a space between each of/the heat sources in the hexagonal pattern. 

4466. The method of claim 4449, whereirr a time required to increase a temperature at a 
coldest point within the heated portion Xa a selected temperature with the triangular 
pattern of heat sources is substantially/less than a time required to increase a temperature 
at the coldest point within the heatecr portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherem a space between each of the heat sources in the 
triangular pattern is approximat^y equal to a space between each of the heat sources in 
the hexagonal pattern, 

4467. The method of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated portion to a selected temperature with the triangular 
pattern of heat sources is substantially less than a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources/and wherein a number of heat sources per unit area in the 
triangular pattern is equal to the number of heat sources per unit are in the hexagonal 
pattern of heat sources. 



4468. The methocy of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated portion to a selected temperature with the triangular 
pattern of heat sources is substantially equal to a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherein a space between each of the heat sources in the 



triangular pattern 



sources in the hexagonal pattern. 



is approximately 5 m greater than a space between each of the heat 
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4469. The method of claim 4449, wherein providing heat frpm three or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon/6ontaining formation from three 
or more of the heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein heat from three or more of the heat sources pyrolyzes at least some hydrocarbons 
within the selected volume of the formation; and 

wherein heating energy/day provided to tl}6 volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/da£, h is an average heating rate of the 
formation, p B is formation bulk density, an^ wherein the heating rate is less than about 
10°C/day. 

4470. The method of claim 4449, wherein three or more of the heat sources comprise 
electrical heaters. 

4471 . The method of claim 4449,/wherein three or more of the heat sources comprise 
surface burners. 

4472. The method of claim 44^49, wherein three or more of the heat sources comprise 
flameless distributed combustprs. 

4473. The method of claim 4449, wherein three or more of the heat sources comprise 
natural distributed combusiors. 



4474. The method of claim 4449, further comprising: 

allowing the heat to transfer from three or more of the heat sources to a selected section 
of the formation such that heat from three or more of the heat sources pyrolyzes at least 



some hydrocarbons wi 



lin the selected section of the formation: and 



producing a mixture oi fluids from the formation. 
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4475. The method of claim 4474, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wl/erein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 
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4476. The method of claim 4474, further comprising controlling the heat such that an 
average heating rate of the selected section is less tpan about 1 .0° C per day during 
pyrolysis. 

4477. The method of claim 4474, wherein allowing the heat to transfer from three or 
more of the heat sources to the selected section comprises transferring heat substantially 
by conduction. 

4478. The method of claim 4474, wherein providing heat from three or more of the heat 
sources to at least the portion of the formation comprises heating the selected section 
such that a thermal conductivity of at l/ast a portion of the selected section is greater than 
about 0.5 W/m °C. 

4479. The method of claim 4474,^vherein the produced mixture comprises an API 
gravity of at least 25°. 



25 



4480. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1% by weight to about 15% by weight of the 
condensable hydrocarbons are olefins. 



448 1 . The method of claim 22, wherein the produced mixture comprises non- 
condensable hydrocarbons/ and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



30 
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4482. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. / 

5 4483. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by ^weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygens 

4484. The method of claim 4474, wherein the produced mixture comprises condensable 
10 hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

basis, of the condensable hydrocarbons isysulfur. 

4485. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 

15 hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

. 4486. The method of claim 44M, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
20 hydrocarbons are aromatic compounds. 

4487. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherep less than about 5 % by weight of the condensable 
hydrocarbons comprises/multi-ring aromatics with more than two rings. 

25 / 

4488. The method of fclaim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.1% by weight of the condensable 
hydrocarbons are asnhaltenes. 
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4489. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



10 



4490. The method of claim 4474, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than ab/ut 80 % by volume of the non- 
condensable component. 

4491 . The method of claim 4474, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



15 



4492. The method of claim 4474, wherein/the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



20 



4493. The method of claim 4474, further comprising controlling formation conditions to 
produce a mixture of hydrocarbon fluids and H2, wherein a partial pressure of H2 within 
the mixture is greater than about 2.0/bar absolute. 

4494. The method of claim 4474f, further comprising altering a pressure within the 
formation to inhibit production <fi hydrocarbons from the formation having carbon 
numbers greater than about 25. 



25 4495. The method of claim A474, further comprising controlling formation conditions 
by recirculating a portion of/hydrogen from the mixture into the formation. 



30 



4496. The method of claim 4474, further comprising: 

providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portiorf of the section with heat from hydrogenation. 
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4497. The method of claim 4474, further comprising: 
producing hydrogen from the formation; and 

hydrogenating a portion of the produced condensabdlp hydrocarbons with at least a 
5 portion of the produced hydrogen. / 

4498. The method of claim 4474, wherein allowing the heat to transfer from three or 
more of the heat sources to the selected section o/ the formation comprises increasing a 
permeability of a majority of the selected secticm to greater than about 100 millidarcy. 

4499. The method of claim 4474, wherein/allowing the heat to transfer from three or 
more of the heat sources to the selected section of the formation comprises substantially 
uniformly increasing a permeability of aanajority of the selected section. 

15 4500. The method of claim 4474, further comprising controlling the heat from three of 
more heat sources to yield greater than about 60 % by weight of condensable 
hydrocarbons, as measured by the Fischer Assay. 

4501 . The method of claim 447A, wherein producing the mixture comprises producing 
20 the mixture in a production wel/, and wherein at least about 7 heat sources are disposed in 

the formation for each production well. 

4502. The method of claim/4474, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 

25 sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4503. The method of claim 4474, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 

30 sources are located in me formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



10 



4504. A method for in situ production of synthes$ gas from a hydrocarbon containing 
formation, comprising: 

heating a section of the formation to a fc6mperature sufficient to allow synthesis 
gas generation, wherein a permeability of th/ section is substantially uniform and greater 
than a permeability of an unheated section/of the formation when the temperature 
sufficient to allow synthesis gas generation within the formation is achieved; 

providing a synthesis gas generating fluid to the section to generate synthesis gas; 

and 

removing synthesis gas fron/the formation. 



4505. The method of claim 4504, wherein the permeability of the section is greater than 
15 about 100 millidarcy when the temperature sufficient to allow synthesis gas generation 
within the formation is achieved. 



20 



4506. The method of claim 4504, wherein the temperature sufficient to allow synthesis 
gas generation ranges from approximately 400 °C to approximately 1200 °C. 

4507. The method of claim 4504, further comprising heating the section when providing 
the synthesis gas generatpig fluid to inhibit temperature decrease in the section due to 
synthesis gas generation.' 



25 



30 



4508. The method of claim 4504, wherein heating the section comprises convecting an 
oxidizing fluid into a portion of the section, wherein the temperature within the section is 
above a temperature Sufficient to support oxidation of carbon within the section with the 
oxidizing fluid, and reacting the oxidizing fluid with carbon in the section to generate 
heat within the section. 



4509. The method 



of claim 4508, wherein the oxidizing fluid comprises air. 
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45 10. The method of claim 4509, wherein an amount of the oxidizing fluid convected 
into the section is configured to inhibit formation of oxides of/nitrogen by maintaining a 
reaction temperature below a temperature sufficient to produce oxides of nitrogen 

5 compounds. / 

45 1 1 . The method of claim 4504, wherein heating/the section comprises diffusing an 
oxidizing fluid to reaction zones adjacent to wellpores within the formation, oxidizing 
carbon within the reaction zone to generate heat, and transferring the heat to the section. 

10 / 

45 12. The method of claim 4504, wherein/heating the section comprises heating the 
section by transfer of heat from one or more of electrical heaters. 

4513. The method of claim 4504, wherein heating the section to a temperature sufficient 
15 to allow synthesis gas generation and/providing a synthesis gas generating fluid to the 

section comprises introducing steam into the section to heat the formation and to generate 
synthesis gas. / 

4514. The method of claim 4504, further comprising controlling the heating of the 
20 section and provision of the synthesis gas generating fluid to maintain a temperature 

within the section above the temperature sufficient to generate synthesis gas. 

45 1 5 . The method of claim 4504, further comprising: 
monitoring a composition of the produced synthesis gas; and 

25 controlling heating of the section and provision of the synthesis gas generating 

fluid to maintain the composition of the produced synthesis gas within a selected range. 

45 16. The method of alaim 45 1 5, wherein the selected range comprises a ratio of H2 to 
CO of about 2:1. / 

30 
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4517. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
liquid water. 

45 1 8. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
steam. / 

45 19. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, and wherein the carbon dioxide inhibits production of carbon 
dioxide from carbon containing material witpn the section. 

4520. The method of claim 45 1 9, where/n a portion of the carbon dioxide within the 
synthesis gas generating fluid comprise/ carbon dioxide removed from the formation. 

4521. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

4522. The method of claim 452 1 , wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4523. The method of claim/4504, wherein providing the synthesis gas generating fluid 
to the section comprises raising a water table of the formation to allow water to flow into 
the section. / 

4524. The method of claim 4504, wherein the synthesis gas is removed from a producer 
well equipped with a heating source, and wherein a portion of the heating source adjacent 
to a synthesis gas producing zone operates at a substantially constant temperature to 
promote production of /the synthesis gas wherein the synthesis gas has a selected 
composition. I 
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4525. The method of claim 4524, wherein the substantially constant temperature is 
about 700 °C, and wherein the selected composition has a Hi to CO ratio of about 2:1. 

4526. The method of claim 4504, wherein the synthesis/gas generating fluid comprises 
5 water and hydrocarbons having carbon numbers less than 5, and wherein at least a 

portion of the hydrocarbons are subjected to a reactign within the section to increase a H 2 
concentration of the generated synthesis gas. 

4527. The method of claim 4504, wherein the Synthesis gas generating fluid comprises 
10 water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 

portion of the hydrocarbons react within the/section to increase an energy content of the 
synthesis gas removed from the formation^ 

4528. The method of claim 4504, further comprising maintaining a pressure within the 
15 formation during synthesis gas gener^fion, and passing produced synthesis gas through a 

turbine to generate electricity. 



20 



25 



4529. The method of claim 450f, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4530. The method of claim 4504, further comprising generating electricity from the 
synthesis gas using a fuel ceil, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of th^ separated carbon dioxide within a spent section of the 
formation. 

453 1 . The method of </laim 4504, further comprising using a portion of the synthesis gas 
as a combustion fuel t6 heat the formation. 



4532. The method of claim 4504, further comprising converting at least a portion of the 
30 produced synthesis jgas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 
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4533. The method of claim 4504, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4534. The method of claim 4504, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 



10 
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20 



4535. The method of claim 4504, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic fnethanation process. 

4536. The method of claim 4504, fupier comprising providing heat from three or more 
heat sources to at least a portion of pe formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4537. The method of claim 4504, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4538. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing h^at from one or more heat sources to at least a portion of the 
formation; 

25 allowing tfoe heat to transfer from the one or more heat sources to substantially 

uniformly increase a permeability of the portion and to increase a temperature of the 
portion to a temperature sufficient to allow synthesis gas generation; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section, wherein the synthesis gas generating fluid comprises carbon dioxide; 
30 obtaining a portion of the carbon dioxide of the synthesis gas generating fluid 

from the fonbation; and 



v 
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producing synthesis gas from the formation. 



4539. The method of claim 4538, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from about 400 °C to aboin|1200 °C. 

4540. The method of claim 4538, further comprisingoising a second portion of the 
separated carbon dioxide as a flooding agent to pr9duce hydrocarbon bed methane from a 
hydrocarbon containing formation. 

4541 . The method of claim 4540, wherein/he hydrocarbon containing formation is a 
deep hydrocarbon containing formation o^er 760 m below ground surface. 

4542. The method of claim 4540, wherein the hydrocarbon containing formation 
adsorbs some of the carbon dioxide to sequester the carbon dioxide. 

4543. The method of claim 453& further comprising using a second portion of the 
separated carbon dioxide as a finding agent for enhanced oil recovery. 

4544. The method of claim 4538, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons undergo a reaction within the selected section to increase a 
H2 concentration within the produced synthesis gas. 

4545. The method of dlaim 4538, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the selected section to increase an energy 
content of the produced synthesis gas. 



4546. The methocf of claim 4538, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 
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4547. The method of claim 4538, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4548. The method of claim 4538, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from aijluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a/spent portion of the 
formation. / 

4549. The method of claim 4538, further comprising using a portion of the synthesis gas 
as a combustion fuel for heating the formation. / 

4550. The method of claim 4538, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. . / 

4551. The method of claim 4538, furmer comprising converting at least a portion of the 
produced synthesis gas to methanol/ 

4552. The method of claim 453JB, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 

4553. The method of claim 4538, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4554. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintainecyat a temperature of less than approximately 700 °C to produce a 
synthesis gas having a ratio of H2 to carbon monoxide of greater than about 2. 
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4555. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintained at a temperature of greater than approximately 700 °C to produce 
a synthesis gas having a ratio of H2 to carbon monoxide of less than about 2. 



4556. The method of claim 4538, wherein a temperatuf^ of the one or more heat sources 
wellbore is maintained at a temperature of approximately 700 °C to produce a synthesis 
gas having a ratio of H2 to carbon monoxide of approximately 2. 



4557. The method of claim 4538, wherein jf heat source of the one or more of heat 
sources comprises an electrical heater. 

4558. The method of claim 4538, wherein a heat source of the one or more heat sources 
comprises a natural distributor heate/. 

4559. The method of claim 4538, wherein a heat source of the one or more heat sources 
comprises a flameless distributor combustor (FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. 

4560. The method of clai/n 4538, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in thp formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4561 . The method m claim 4538, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located an the formation in a unit of heat sources, wherein the unit of heat 
sources comprises Ja triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4562. A method of in situ synthesis gas production, comprising: 
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providing heat from one or more flameless distributed combustor heaters to at 
least a first portion of a carbon containing formation; 

allowing the heat to transfer from the one or more heaters to a selected section of 
the formation such that the heat from the one or more heaters substantially uniformly 
increases a permeability of the selected section, and to rcuse a temperature of the selected 
section to a temperature sufficient to generate synthesis gas; 

introducing a synthesis gas producing flmd )nto the selected section to generate 
synthesis gas; and 

removing synthesis gas from the formation. 

4563. The method of claim 4562, wherein/the one or more heaters comprise at least two 
heaters, and wherein superposition of heax from at least the two heaters substantially 
uniformly increases a permeability of tKe selected section, and raises a temperature of the 
selected section to a temperature sufficient to generate synthesis gas. 

4564. The method of claim 4562; further comprising producing the synthesis gas from 
the formation under pressure, ana generating electricity from the produced synthesis gas 
by passing the produced synthesis gas through a turbine. 



20 4565. The method of claim 4562, further comprising producing pyrolyzation products 
from the formation when/raising the temperature of the selected section to the 
temperature sufficient to generate synthesis gas. 

4566. The method or claim 4562, further comprising separating a portion of carbon 
25 dioxide from the removed synthesis gas, and storing the carbon dioxide within a spent 
portion of the formation. 



30 



4567. The method of claim 4562, further comprising storing carbon dioxide within a 
spent portion oi the formation, wherein an amount of carbon dioxide stored within the 
spent portion of the formation is equal to or greater than an amount of carbon dioxide 
within the removed synthesis gas. 



V 
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4568. The method of claim 4562, further comprising separating a portion of H 2 from the 
removed synthesis gas; and using a portion of the separated H2 as fuej/for the one or more 
heaters. 

5 

4569. The method of claim 4568, further comprising usingXportion of exhaust products 
from one or more heaters as a portion of the synthesis gas^producing fluid 

4570. The method of claim 4562, further comprisijig using a portion of the removed 
10 synthesis gas with a fuel cell to generate electricit 

4571 . The method of claim 4570, wherein tile fuel cell produces steam, and wherein a 
portion of the steam is used as a portion oj/the synthesis gas producing fluid. 

15 4572. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
wherein a portion of the carbon dioxide is introduced into the formation to react with 
carbon within the formation to produce carbon monoxide. 

4573. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
20 storing an amount of carbommoxide within a spent portion of the formation equal or 
greater to an amount of the'carbon dioxide produced by the fuel cell. 



4574. The method of claim 4562, further comprising using a portion of the removed 
synthesis gas as a feed product for formation of hydrocarbons. 



25 



/ 



4575. The method of claim 4562, wherein the synthesis gas producing fluid comprises 
hydrocarbons having carbon numbers less than 5, and wherein the hydrocarbons crack 
within the formation to increase an amount of H2 within the generated synthesis gas. 



30 4576. The method of claim 4562, further comprising providing heat from three or more 
heat sources tc^at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4577. The method of claim 4562, further comprising^pcoviding heat from three or more 
5 heat sources to at least a portion of the formation, vvherein three or more of the heat 
sources are located in the formation in a unit oOieat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

10 4578. A method of treating a hydrocarbon containing formation, comprising: 

heating a portion of the formation with one or more electrical heaters to a 
temperature sufficient to pyrolyze Hydrocarbons within the portion; 
producing pyrolyzation fluid from the formation; 
separating a fuel cell feed stream from the pyrolyzation fluid; and 

15 directing the fuel cell feed stream to a fuel cell to produce electricity; 



20 



4579. The method of clainy4578, wherein the fuel cell is a molten carbonate fuel cell. 

4580. The method of claim 4578, wherein the fuel cell is a solid oxide fuel cell. 

458 1 . The method of claim 4578, further comprising using a portion of the produced 
electricity to power the electrical heaters. 



4582. The method of claim 4578, wherein heating the portion of the formation is 
25 performed at a rate sufficient to increase a permeability of the portion and to produce a 
substantially uniforan permeability within the portion. 



30 



4583. The method of claim 4578, wherein the fuel cell feed stream comprises H2 and 
hydrocarbons having a carbon number of less than 5. 



V 
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4584. The method of claim 4578, wherein the fuel cell feed stream comprises H 2 and 
hydrocarbons having a carbon number of less than 3. 



4585. The method of claim 4578, further comprising hydrogenating the pyrolyzation 
fluid with a portion of H2 from the pyrolyzation fluid. / 

4586. The method of claim 4578, wherein the hydrogenation is done in situ by directing 
the H2 into the formation. / 

4587. The method of claim 4578, wherein the hydrogenation is done in a surface unit. 

4588. The method of claim 4578, further comprising directing hydrocarbon fluid having 
carbon numbers less than 5 adjacent to at leas/ one of the electrical heaters, cracking a 
portion of the hydrocarbons to produce H2, producing a portion of the hydrogen from 
the formation. / 

4589. The method of claim 4588, fUrtKer comprising directing an oxidizing fluid 
adjacent to at least the one of the electrical heaters, oxidizing coke deposited on or near 
the at least one of the electrical heaters with the oxidizing fluid. 

4590. The method of claim 457& further comprising storing C0 2 from the fuel cell 
within the formation. / 

4591. The method of claim 4590, wherein the CO2 is adsorbed to carbon material within 
a spent portion of the formation. 

/ 

4592. The method of claim 4578, further comprising cooling the portion to form a spent 
portion of formation. / 

4593. The method of claim 4592, wherein cooling the portion comprises introducing 
water into the portion to produce steam, and removing steam from the formation. 
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4594. The method of claim 4593, further comprising using a portion of the removed 
steam to heat a second portion of the formation. 

4595. The method of claim 4593, further comprising using a portion of the removed 
steam as a synthesis gas producing fluid in a second portion of the formation, 

4596. The method of claim 4578, further comprising: / 

heating the portion to a temperature sufficient to support generation of synthesis 
gas after production of the pyrolyzation fluids; / 

introducing a synthesis gas producing fluid intp the portion to generate synthesis 
gas; and / 

removing a portion of the synthesis gas from the formation. 

4597. The method of claim 4596, further comprising producing the synthesis gas from 
the formation under pressure, and generatinj/electricity from the produced synthesis gas 
by passing the produced synthesis gas through a turbine. 

4598. The method of claim 4596, further comprising using a first portion of the removed 
synthesis gas as fuel cell feed. / 

4599. The method of claim 4596, Anther comprising producing steam from operation of 
the fuel cell, and using the steam as part of the synthesis gas producing fluid. 

4600. The method of claim 45£6, further comprising using carbon dioxide from the fuel 
cell as a part of the synthesis gas producing fluid. 

4601. The method of claim 4596, further comprising using a portion of the synthesis gas 
to produce hydrocarbon product. 
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4602. The method of claim 4596, further comprising cooling the portion to form a spent 
portion of formation. 

4603. The method of claim 4602, wherein cooling the portion comprises introducing 
water into the portion to produce steam, and removing steam from the formation. 

4604. The method of claim 4603, further comprising imng a portion of the removed 
steam to heat a second portion of the formation. / 

4605. The method of claim 4603, further comprising using a portion of the removed 
steam as a synthesis gas producing fluid in a second portion of the formation. 

4606. The method of claim 4578, further comprising providing heat from three or more 
heat sources to at least a portion of the fonnation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

4607. The method of claim 4578, rarther comprising providing heat from three or more 
heat sources to at least a portion ofyihe formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation ta form a repetitive pattern of units. 

4608. A method for in situ production of synthesis gas from a hydrocarbon containing 
formation, comprising: / 

providing heat fronyone or more heat sources to at least a portion of the 
formation; / 

allowing the heat ro transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 



Conley, Rose & Tayon, P C. 



heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas; and 

producing a portion of the synthesis gas from the forfnation. 

4609. The method of claim 4608, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition pi heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons ylthin the selected section of the 
formation. 

4610. The method of claim 4608, further comprising allowing the heat to transfer from 
the one or more heat sources to the sel/cted section to substantially uniformly increase a 
permeability of the selected section. 

461 1 . The method of claim 4608, further comprising controlling heat transfer from the 
one or more heat sources to p^uuce a permeability within the selected section of greater 
than about 100 millidarcy. 



4612. The method of cla^n 4608, further comprising heating at least the portion of the 
selected section when prpviding the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 



4613. The method^f claim 4608, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 



4614. The method of claim 4608, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating/zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
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zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with at least a portion of the carbon- 
5 containing material within the zones to produce heat in the zone^; and 

transferring heat from the zones to the selected section. 

4615. The method of claim 4608, wherein heating atleast the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

10 introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially be convection into the portion of the 
selected section, wherein the portion of the delected section is at a temperature sufficient 
to support an oxidization reaction with thpoxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
15 heat and raise the temperature of the ffortion. 

4616. The method of claim 4608, wherein the one or more heat sources comprise one or 
. more electrical heaters disposed^ in the formation. 

20 461 7. The method of claim 4608, wherein one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

25 461 8. The methodyof claim 4608, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steapi into the portion. 

30 4619. The method of claim 4608, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4620. The method of claim 4608, further comprising: 
monitoring a composition of the produced synthesis/gas; and 

controlling heating of at least the portion of selected/ section and provision of the 
synthesis gas generating fluid to maintain the composition of the produced synthesis gas 
within a desired range. / 

4621. The method of claim 4608, wherein the4ynthesis gas generating fluid comprises 
liquid water. / 

4622. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
steam. / 

4623. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, whereili the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 

4624. The method of claim 4623, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4625. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate oarbon monoxide. 

4626. The method of claim 4625, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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4627. The method of claim 4608, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

5 4628. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than S/and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within^the produced synthesis gas. 

10 4629. The method of claim 4608, wherein the/ynthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within arleast the portion of the selected section to 
increase an energy .content of the produced synthesis gas. 

15 4630. The method of claim 4608, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. / 

463 1 . The method of claim 4608, further comprising generating electricity from the 
20 synthesis gas using a fuel >celL 

4632. The method ofrelaim 4608, further comprising generating electricity from the 
synthesis gas using a/fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 

25 formation. / 

4633. The method of claim 4608, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 
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4634. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 



4635. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4636. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 

4637. The method of claim 4608, further Comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4638. The method of claim 4608, ftirther comprising providing heat from three or more 
heat sources to at least a portion otfthe formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4639. The method of claim 4608, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a tripgular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



4640. A method for in situ production of synthesis gas from a hydrocarbon containing 
formation, comprising: 

heating a ^irst portion of the formation to pyrolyze some hydrocarbons within the 
first portion; 

allowing the heat to transfer from one or more heat sources to a selected section 
of the formation, 

pyroljpng hydrocarbons within the selected section; 
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producing fluid from the first portion, wherein the fluid comprises an aqueous 
fluid and a hydrocarbon fluid; 

heating a second portion of the formation to a temperature sufficient to allow 
synthesis gas generation; 
5 introducing at least a portion of the aqueous fluid to the second section after the 

section reaches the temperature sufficient to allow synthesis gas generation; and 

producing synthesis gas from the formatimi. 

4641 . The method of claim 4640, whereh/the temperature sufficient to allow synthesis 
10 gas generation ranges from approximately 400 °C to approximately 1200 °C. 

4642. The method of claim 4640, further comprising separating ammonia within the 
aqueous phase from the aqueous phase prior to introduction of at least the portion of the 
aqueous fluid to the second secnon. 

15 / 

4643. The method of claimr 4640, wherein a permeability of the second portion of the 
formation is substantially nniform and greater than about 100 millidarcy when the 
temperature sufficient to/allow synthesis gas generation is achieved. 

20 4644. The method of claim 4640, further comprising heating the second portion of the 
formation during introduction of at least the portion of the aqueous fluid to the second 
section to inhibit temperature decrease in the second section due to synthesis gas 
generation. / 

25 4645. The method of claim 4640, wherein heating the second portion of the formation 
comprises converting an oxidizing fluid into a portion of the second portion that is above 
a temperature sufficient to support oxidation of carbon within the portion with the 
oxidizing fluid, and reacting the oxidizing fluid with carbon in the portion to generate 
heat within the portion. 

30 / 
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4646. The method of claim 4640, wherein heating the second portion of the formation 
comprises diffusing an oxidizing fluid to reaction zones adjacent to wellbores within the 
formation, oxidizing carbon within the reaction zones to generate heat, and transferring 
the heat to the second portion. 

4647. The method of claim 4640, wherein heating/the second portion of the formation 
comprises heating the second section by transfer^ heat from one or more electrical 
heaters. / / 

4648. The method of claim 4640, wherein heating the second portion of the formation 
comprises heating the second section wim a flameless distributor combustor. 

4649. The method of claim 4640, wherein heating the second portion of the formation 
comprises injecting steam into at least the portion of the formation. 

4650. " The method of claim 4640," wherein at least a portion of the aqueous fluid 
comprises a liquid phase. / 

465 1 . The method of claim A640, wherein the aqueous fluid comprises a vapor phase. 

4652. The method of claim 4640, further comprising adding carbon dioxide to at least 
the portion of aqueous fluid to inhibit production of carbon dioxide from carbon within 
the formation. / 

4653. The method oy claim 4652, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 

4654. The methodf of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than p to at least the portion of the aqueous fluid to increase a H2 
concentration within the produced synthesis gas. 
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4655. The method of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than 5 to at least the portion of the aqueous fluid to increase a H2 
concentration within the produced synthesis gas, wherein the hydrocarbons are obtained 
from the produced fluid. 

5 

4656. The method of claim 4640, further comprising adding hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to increase energy content of the produced 
synthesis gas. / 

10 4657. The method of claim 4640, further comprising adding hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to/increase energy content of the produced 
synthesis gas, wherein the hydrocarbons are obtained from the produced fluid. 

4658. The method of claim 4640, fucttier comprising maintaining a pressure within the 
15 formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. / 

. 4659. The method of claim 4640, further comprising generating electricity from the 
synthesis gas using a fuel celK 
20 / 

4660. The method of claim 4640, further comprising generating electricity from the 
synthesis gas using a fue/cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion oythe separated carbon dioxide within a spent portion of the 
formation. / 

25 / 

4661 . The method/of claim 4640, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

4662. The method of claim 4640, further comprising converting at least a portion of the 
30 produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 

process. / 
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4663. The method of claim 4640, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

5 4664. The method of claim 4640 5 further comprising converting at least a portion of the 
produced synthesis gas to gasoline. J 

4665. The method of claim 4640, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic memanation process. 

10 / 

4666. The method of claim 4640, further comprising providing heat from three or more 
heat sources to at least a portion of ther formation, wherein three or more of the heat 
sources are located in the formation/in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

15. / 

4667. The method of claim 4640, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 

20 over an area of the formation to form a repetitive pattern of units. 

4668. A method for m situ production of synthesis gas from a carbon containing 
formation, comprising: 

heating a portion of the formation with one or more heat sources to create 
25 increased and substantially uniform permeability within a portion of the formation and to 
raise a temperature within the portion to a temperature sufficient to allow synthesis gas 
generation; / 

providing a synthesis gas generating fluid into the portion through at least one 
injection wellpore to generate synthesis gas from hydrocarbons and the synthesis gas 
30 generating fluid; and 



939 



Conley, Rose & Tayon, P.C. 



producing synthesis gas from at least one heat source wellbore in which is 
positioned proximate to a heat source of the one or more heat sources. 

4669. The method of claim 4668, wherein the temperature sufficient to allow synthesis 
5 gas generation is within a range from about 400° C to about 1200 °C. 

4670. The method of claim 4668, wherein creating a sjrffestantially uniform permeability 
comprises heating the portion to a temperature withh/ a range sufficient to pyrolyze 
hydrocarbons within the portion, raising the temperature within the portion at a rate of 

10 less than about 5 °C per day during pyrolyzatioix and removing a portion of pyrolyzed 
fluid from the formation. / 

4671 . The method of claim 4668, further comprising removing fluid from the formation 
through at least the one injection wellbpre prior to heating the selected section to the 

15 temperature sufficient to allow synthesis gas generation. 

4672. The method of claim 4668; wherein the injection wellbore comprises a wellbore 
of a heat source in which is positioned a heat source of the one or more heat sources. 

20 4673. The method of claim A668, further comprising heating the selected portion during 
providing the synthesis gas^enerating fluid to inhibit temperature decrease in at least the 
portion of the selected seocion due to synthesis gas generation. 

4674. The method of claim 4668, further comprising providing a portion of the heat 

25 needed to raise the temperature sufficient to allow synthesis gas generation by convecting 
an oxidizing fluid to hydrocarbons within the selected section to oxidize a portion of the 
hydrocarbons and generate heat. 

4675. The method of claim 4668, further comprising controlling the heating of the 
30 selected section apd provision of the synthesis gas generating fluid to maintain a 
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temperature within the selected section above the temperature sufficient to generate 
synthesis gas. 



4676. The method of claim 4668, further comprising: 
monitoring a composition of the produced synthesis gas; and 
controlling heating of the selected section and provision of the synthesis gas 

generating fluid to maintain the composition of thf produced synthesis gas within a 
desired range. 

4677. The method of claim 4668, wherem/fhe synthesis gas generating fluid comprises 
liquid water. 

4678. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam. 

4679. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam to heat the selected section and to generate synthesis gas. 

4680. The method of claimA668, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 

468 1 . The method of cpim 4680, wherein a portion of the carbon dioxide comprises 
carbon dioxide removes from the formation. 

4682. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and Wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



4683. The methocf of claim 4682, wherein a portion of the carbon dioxide comprises 
carbon dioxide renioved from the formation. 
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4684. The method of claim 4668, wherein providing the synthesis gas generating fluid 
to the selected section comprises raising a water table of the formation to allow water to 
enter the selected section. 

4685. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less thap 5, and wherein at least a 
portion of the hydrocarbons undergo a reaction withirythe selected section to increase a 
H2 concentration within the produced synthesis gas 

4686. The method of claim 4668, wherein the^ synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within tj^e selected section to increase an energy 
content of the produced synthesis gas. 

4687. The method of claim 4668, farther comprising maintaining a pressure within the 
formation during synthesis gas gepferation, and.passing produced synthesis gas through a 
turbine to generate electricity. 



20 4688. The method of claim 4668, further comprising generating electricity from the 
synthesis gas using a fuel cell. 



25 



4689. the method of claim 4668, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion </f the separated carbon dioxide within a spent portion of the 
formation. 



30 



4690. The methoa of claim 4668, further comprising using a portion of the synthesis gas 
as a combustion fuel for heating the formation. 
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4691. The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 

5 4692. The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4693. The method of claim 4668, further comprising converting^ least a portion of the 
produced synthesis gas to gasoline. / 

10 / 

4694. The method of claim 4668, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanatioiyprocess. 

4695. The method of claim 4668, wherein a temperature of at least the one heat source 
15 wellbore is maintained at a temperature of less man approximately 700 °C to produce a 

synthesis gas having a ratio of H2 to carbon monoxide of greater than about 2. 

4696. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature ok greater than approximately 700 °C to produce 

20 a synthesis gas having a ratio of H2 to carbon monoxide of less than about 2. 

4697. The method of claim 4668, wnerein a temperature of at least the one heat source 
wellbore is maintained at a temperature of approximately 700 °C to produce a synthesis 
gas having a ratio of H 2 to carbonmionoxide of approximately 2. 

25 / 

4698. The method of claim 46o8, wherein a heat source of the one or more heat sources 
comprises an electrical heater/ 

4699. The method of claim 4668, wherein a heat source of the one or more heat sources 
30 comprises a natural distributor heater. 
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4700. The method of claim 4668, wherein a heat source of the one or more heat sources 
comprises a flameless distributor combustor (FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. 

5 

4701 . The method of claim 4668, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources Eire located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. A 

10 / i 

4702. The method of claim 4668, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wheren/three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein/a plurality of the units are repeated 

15 over an area of the formation to form a repetitiWpattern of units. 

4703. A method of treating a hydrocarbon/containing formation in situ, comprising: 
providing heat from one or more hfeat sources to at least a portion of the 

formation; / 
20 allowing the heat to transfer from the one or more heat sources to a selected 

section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the carbon containing material within the selected section of the 
formation; / 

producing pyrolysis products from the formation; 
25 heating a first portioiykf a formation with one or more heat sources to a 

temperature sufficient to allow generation of synthesis gas; 

providing a first synthesis gas generating fluid to the first portion to generate a 
first synthesis gas; / 

removing a portion of the first synthesis gas from the formation; 
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heating a second portion of a formation with one more heat sources to a 
temperature sufficient to allow generation of synthesis gas having a H2 to CO ratio 
greater than a H2 to CO ratio of the first synthesis gas; 

providing a second synthesis gas generating component to the second portion to 
5 generate a second synthesis gas; 

removing a portion of the second synthesis gas from the formation; and 

blending a portion of the first synthesis gas with a portion of the second synthesis 
gas to produce a blended synthesis gas having a selected/tk to CO ratio. 

10 4704. The method of claim 4703, wherein the ono^or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons/within the selected section of the 
formation. / 

4705. The method of claim 4703, wherein the first synthesis gas generating fluid and 
15 second synthesis gas generating fluid ^re the same component. 

4706. The method of claim 4703/ further comprising controlling the temperature in the 
first portion to control a composition of the first synthesis gas. 

20 4707. The method of clainy4703, further comprising controlling the temperature in the 
second portion to control ^composition of the second synthesis gas. 

4708. The method of claim 4703, wherein the selected ratio is controlled to be 
approximately 2:1 H2/0 CO. 

25 / 

4709. The method/of claim 4703, wherein the selected ratio is controlled to range from 
approximately 1.8/1 to approximately 2.2:1 H^to CO. 

4710. The method of claim 4703, wherein the selected ratio is controlled to be 
30 approximately 5:1 H2 to CO. 
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471 1 . The method of claim 4703, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 F^to CO. 



10 



4712. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a condensable hydrocarbon synthesi^rocess to 
produce condensable hydrocarbons. 

4713. The method of claim 4712, wherein the condensable jaydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

4714. The method of claim 471 3, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 



15 



471 5. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a catalytic methanation process to produce methane. 



471 6. The method of claim 4703, fUrthfer comprising providing at least a portion of the 
produced blended synthesis gas to a methanol-synthesis process to produce methanol. 

20 47 1 7. The method of claim 4703 /further comprising providing at least a portion of the 
produced blended synthesis gas to a gasoline-synthesis process to produce gasoline. 

471 8. The method of claim 4703, wherein removing a portion of the second synthesis 
gas comprises withdrawing second synthesis gas through a production well, wherein a 
25 temperature of the production well adjacent to a second syntheses gas production zone is 
maintained at a substantially constant temperature configured to produce second 
synthesis gas having the/H2 to CO ratio greater the first synthesis gas. 



30 



4719. The method or claim 4703, wherein the first synthesis gas producing fluid 
comprises CO2 and wherein the temperature of the first portion is at a temperature that 
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will result in conversion of CO2 and carbon from the first portion to CO to generate a CO 
rich first synthesis gas. 

4720. The method of claim 4703, wherein the second synthesis gas producing fluid 

5 comprises water and hydrocarbons having carbon numbers Jfess than 5, and wherein at 
least a portion of the hydrocarbons react within the formation to increase a H2 
concentration within the produced second synthesis g#s. 

472 1 . The method of claim 4703, wherein blending a portion of the first synthesis gas 
10 with a portion of the second synthesis gas coofprises producing an intermediate mixture 

having a H2 to CO mixture of less than the ^elected ratio, and subjecting the intermediate 
mixture to a shift reaction to reduce an amount of CO and increase an amount of H2 to 
produce the selected ratio of H2 to CO J 

15 , 4722. The method of claim 4703, Anther comprising removing an excess of first 

synthesis gas from the first portion to have an excess of CO, subjecting the first synthesis 
gas to a shift reaction to reduce an amount of CO and increase an amount of H2 before 
blending the first synthesis gasr with the second synthesis gas. 

20 4723. The method of claim 4703, further comprising removing the first synthesis gas 
from the formation under pressure, and passing removed first synthesis gas through a 
turbine to generate electmcity. 

4724. The method oy claim 4703, further comprising removing the second synthesis gas 
25 from the formation under pressure, and passing removed second synthesis gas through a 

turbine to generate electricity. 

4725. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell. 

30 / 
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4726. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portion of the separated carbon dioxide within a spent portion of 
the formation. 

5 

4727. The method of claim 4703, further comprising usingjat least a portion of the 
blended synthesis gas as a combustion fuel for heating the/formation. 

4728. The method of claim 4703, further comprising allowing the heat to transfer from 
10 the one or more heat sources to the selected sectiori to substantially uniformly increase a 

permeability of the selected section. / 

4729. The method of claim 4703, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 

15 than about 100 millidarcy. / 

4730. The method of claim 4703, rarther comprising heating at least the portion of the 
selected section when providing th£ synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 

20 / 

473 1 . The method of claim 4/03, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 

4732. The method of claim 4703, wherein heating the first a portion of the selected 
25 section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones ad/acent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxinizing fluid; 
30 introducing the oxidizing fluid to the zones substantially by diffusion; 
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allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4733. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more / neat sources with heaters 
disposed in the wellbores, wherein the heaters are con^gured to r y aise temperatures of the 
zones to temperatures sufficient to support reaction/rf carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the z^nes substantially by diffusion; 

allowing the oxidizing fluid to react/with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the ^elected section. 



4734. The method of claim 4703ywherein heating the first portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the first portion 
of the selected section, wherein the first portion of the selected section is at a temperature 
sufficient to support an ox/dization reaction with the oxidizing fluid; and 

reacting the oxidising fluid within the first portion of the selected section to 
generate heat and raise me temperature of the first portion. 



4735. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 
introducing an oxidizing fluid into the formation through a wellbore; 
transporting the oxidizing fluid substantially by convection into the second 
portion of the selected section, wherein the second portion of the selected section is at a 
temperature sufficient to support an oxidization reaction with the oxidizing fluid; and 
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reacting the oxidizing fluid within the second portion of the selected section to 
generate heat and raise the temperature of the second portion. 

4736. The method of claim 4703, wherein the one or more heat sources comprise one or 
5 more electrical heaters disposed in the formation. 

4737. The method of claim 4703, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / / 

10 4738. The method of claim 4703, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the yconduit by flowing a hot fluid through 
the conduit. / 

15 4739. The method of claim 4703, wherein Seating the first portion of the selected 

section to a temperature sufficient to allow synthesis gas generation and providing a first 
synthesis gas generating fluid to the firs/ portion of the selected section comprises 
introducing steam into the first portion^ 

20 4740. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficientAo allow synthesis gas generation and providing a 
second synthesis gas generating fluid to the second portion of the selected section 
comprises introducing steam into the second portion. 

25 4741 . The method of claim 4703, further comprising controlling the heating of the first 
portion of selected section and provision of the first synthesis gas generating fluid to 
maintain a temperature witMin the first portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

30 4742. The method of claim 4703, further comprising controlling the heating of the 

second portion of selected section and provision of the second synthesis gas generating 
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fluid to maintain a temperature within the second portion of the selected section above 
the temperature sufficient to generate synthesis gas. 

4743. The method of claim 4703, wherein the first synthesis gas generating fluid 
5 comprises liquid water. 

4744. The method of claim 4703, wherein the second syntnesis gas generating fluid 
comprises liquid water. / 

10 4745. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises steam. / 

4746. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises steam. / 

15 / 

4747. The method of claim 4703 /wherein the first synthesis gas generating fluid 
comprises water and carbon dioxide, wherein the carbon dioxide inhibits production of 
carbon dioxide from the selected section. 

20 4748. The method of claim 4747, wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluid comprises carbon dioxide removed from the 
formation. / 

4749. The method of claim 4703, wherein the second synthesis gas generating fluid 
25 comprises water and aarbon dioxide, wherein the carbon dioxide inhibits production of 

carbon dioxide from^he selected section. 

4750. Themethoi 
second synthesis g 

30 formation. 



f of claim 4749, wherein a portion of the carbon dioxide within the 
generating fluid comprises carbon dioxide removed from the 
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475 1 . The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon 
in the formation to generate carbon monoxide. 



5 4752. The method of claim 475 1 5 wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluid comprises carbon dioxj4e removed from the 
formation. 

4753. The method of claim 4703, wherein the second synthesis gas generating fluid 
10 comprises carbon dioxide, and wherein a portfon of the carbon dioxide reacts with carbon 
in the formation to generate carbon monowie. 



15 



4754. The method of claim 4753, wherein a portion of the carbon dioxide within the 
second synthesis gas generating flxxya comprises carbon dioxide removed from the 
formation. 



20 



4755. The method of claim 4703, wherein providing the first synthesis gas generating 
fluid to the first portion of thp selected section comprises raising a water table of the 
formation to allow water to/flow into the first portion of the selected section. 

4756. The method of claim 4703, wherein providing the second synthesis gas generating 
fluid to the second portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the second portion of the selected section. 



25 4757. The method ©f claim 4703, wherein the first synthesis gas generating fluid 

comprises water and hydrocarbons having carbon numbers less than 5, and wherein at 
least a portion of tme hydrocarbons are subjected to a reaction within the first portion of 
the selected secticm to increase a H2 concentration within the produced first synthesis gas. 



30 4758. The met 
comprises water 



)d of claim 4703, wherein the second synthesis gas generating fluid 
and hydrocarbons having carbon numbers less than 5, and wherein at 



V 
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least a portion of the hydrocarbons are subjected to a reaction within the second portion 
of the selected section to increase a H2 concentration within the produced second 
synthesis gas. 



5 4759. The method of claim 4703, wherein the first synthesis gas generating fluid 

comprises water and hydrocarbons having carbon numbers grater than 4, and wherein at 
least a portion of the hydrocarbons react within the first portion of the selected section to 
increase an energy content of the produced first synthesis gas. 

10 4760. The method of claim 4703, wherein the second synthesis gas generating fluid 

comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at 
least a portion of the hydrocarbons react wimin at least the second portion of the selected 
section to increase an energy content of tile second produced synthesis gas. 

15 4761 . The method of claim 4703, fyfther comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced blended synthesis gas 
through a turbine to generate electricity. 



20 



4762. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell. 



25 



4763. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas us/ng a fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portion of the separated carbon dioxide within a spent section of 
the formation. 



4764. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 



30 4765. The methad of claim 4703, further comprising using a portion of the first 
synthesis gas as a| combustion fuel for the one or more heat sources. 
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4766. The method of claim 4703, further comprising using a portion of the second 
synthesis gas as a combustion fuel for the one or more heat sources. 



4767. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 

4768. A method of treating a hydrocarbon containing foliation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the ^elected section of the formation; 

producing pyrolysis products from the formation; 

heating at least a portion of th/ selected section to a temperature sufficient to 
generate synthesis gas; / 

controlling a temperature pf at least a portion of the selected section to generate 
synthesis gas having a selected Hz to CO ratio; 

providing a synthesis gfas generating fluid to at least the portion of the selected 
section to generate synthesis' gas; and 

producing a portion of the synthesis gas from the formation. 

4769. The method of claim 4768, wherein the one or more heat sources comprise at 
least two heat sources/ and wherein superposition of heat from at least the two heat 
sources pyrolyzes at/least some hydrocarbons within the selected section of the 
formation. / 

4770. The method of claim 4768, wherein the selected ratio is controlled to be 
approximately 2:1 H2to CO. 
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4771 . The method of claim 4768, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 F^to CO. 



4772. The method of claim 4768, wherein the selected ratio is controlled to be 
5 approximately 3 : 1 H 2 to CO. 

4773. The method of claim 4768, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2to/CO. 

10 4774. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 

4775. The method of claim 4774/wherein the condensable hydrocarbon synthesis 
15 . process comprises a Fischer-Tropsch process. 

4776. The method of claim 4775, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

20 4777. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas t/o a catalytic methanation process to produce methane. 



25 



4778. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 

4779. The methoa of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 



4780. The metnod of claim 4768, further comprising allowing the heat to transfer from 
30 the one or more/heat sources to the selected section to substantially uniformly increase a 
permeability ofjthe selected section. 
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478 1 . The method of claim 4768, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 



4782. The method of claim 4768, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 

A 

decrease within the selected section during synthesis gas generation. 

4783. The method of claim 4768, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 

4784. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



4785. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 
introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
to support an oMdization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise me temperature of the portion. 



V 
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4786. The method of claim 4768, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 



5 4787. The method of claim 4768, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

4788. The method of claim 4768, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater wen comprises a conduit disposed within 

10 the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

4789. The method of claim 4768, wherein heating at least the portion of the selected 
section to a temperature sufficient to afllow synthesis gas generation and providing a 

15 synthesis gas generating fluid to at Least the portion of the selected section comprises 
introducing steam into the portion/ 

4790. The method of claim 47p8, further comprising controlling the heating of at least 
the portion of selected section/and provision of the synthesis gas generating fluid to 

20 maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4791 . The method of claim 4768, wherein the synthesis gas generating fluid comprises 
liquid water. / 

25 / 

4792. The method oy claim 4768, wherein the synthesis gas generating fluid comprises 
steam. / 

4793. The method/of claim 4768, wherein the synthesis gas generating fluid comprises 
30 water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 

dioxide from the selected section. 
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4794. The method of claim 4793, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



4795. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



10 



4796. The method of claim 4795, wherein a portioiyof the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



15 



20 



25 



4797. The method of claim 4768, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into th£ at least the portion of the selected section. 

4798. The method of claim 4768, ^herein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are ssubjected to a reaction within at least the portion of the 
selected section to increase a h£ concentration within the produced synthesis gas. 

4799. The method of claim/t768 5 wherein the synthesis gas generating fluid comprises 
water and hydrocarbons haVing carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy contem of the produced synthesis gas. 

4800. The method of ciaim 4768, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 



30 4801. The method o 
synthesis gas using a 



claim 4768, further comprising generating electricity from the 
fuel cell. 
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4802. The method of claim 4768, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
5 formation. 



4803. The method of claim 4768, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

10 4804. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sourcjes to at least a portion of the 
formation; 

allowing the heat to transfer from the oiie or more heat sources to a selected 
section of the formation such that the heat fn/m the one or more heat sources pyrolyzes at 
15 least some of the hydrocarbons within the selected section of the formation; 
producing pyrolysis products from the formation; 

heating at least a portion of the ^elected section to a temperature sufficient to 
generate synthesis gas; 

controlling a temperature in of proximate to a synthesis gas production well to 
20 generate synthesis gas having a selected H2 to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas;/and 

producing synthesis gas from the formation. 

25 4805. The method of claim 4804, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least spe hydrocarbons within the selected section of the 
formation. 



30 4806. The method of claim 4804, wherein the selected ratio is controlled to be 
approximately 2: 1 H2 to CO. 
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4807. The method of claim 4804, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 f^to CO. 



4808. The method of claim 4804, wherein the selected ratio is controlled to be 
approximately 3:1 H 2 to CO. 



4809. The method of claim 4804, wherein the selected/ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2 to C( 



48 10. The method of claim 4804, further composing providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 

4811. The method of claim 48 1 0, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

4812. . The method of claim 481 1, fwther comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

4813. The method of claim 4804; further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 

4814. The method of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a mfethanol-synthesis process to produce methanol. 

48 1 5. The method of claiirf 4804, further comprising providing at least a portion of the 
produced synthesis gas to af gasoline-synthesis process to produce gasoline. 
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48 1 6. The method of claim 4804, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 

4817. The method of claim 4804, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 

48 1 8. The method of claim 4804, further comprising heating at least the portion of the 
selected section when providing the synthesis gas/generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 

48 1 9. The method of claim 4804, whereir/ the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 

4820. The method of claim 4804, wMerein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to vyellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient /o support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within me zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

4821 . The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 
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transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
5 heat and raise the temperature of the portion. 

4822. The method of claim 4804, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 

10 4823. The method of claim 4804, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / 

4824. The method of claim 4804, wherein the onfe or more heat sources comprise one or 
more heater wells, wherein at least one heater Well comprises a conduit disposed within 

15 the formation, and further comprising heatinof the conduit by flowing a hot fluid through 
the conduit. / 

4825. The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 

20 synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam into the portion. / 

4826. The method of claim 4804, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 

25 maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4827. The method of claini 4804, wherein the synthesis gas generating fluid comprises 
liquid water. / 

30 / 



962 



Conley, Rose & Tayon, P C. 



10 



4828. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
steam. 

4829. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 

4830. The method of claim 4829, wherein a portion oftee carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

483 1 . The method of claim 4804, wherein th@ / synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of th^carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



1 5 4832. The method of claim 483 1 , wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



20 



4833. The method of claim 4804, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to fpw into the at least the portion of the selected section. 



25 



4834. The method of clatfn 4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons leaving carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 



30 



4835. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 



increase an energy 



content of the produced synthesis gas. 
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4836. The method of claim 4804, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 

4837. The method of claim 4804, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4838. The method of claim 4804, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. / 

4839. The method of claim 4804, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

4840. A method of treating a hydrocamon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer firom the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons witfiin the selected section of the formation; 

producing pyrolysis products from the formation; 

heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; / 

controlling a temperature of at least a portion of the selected section to generate 
synthesis gas having a H2 to GO ratio different than a selected H2 to CO ratio; 

providing a synthesis/gas generating fluid to at least the portion of the selected 
section to generate synthesis gas; and 

producing synthesis gas from the formation; 

providing at least a/portion of the produced synthesis gas to a shift process 
wherein an amount of carbon monoxide is converted to carbon dioxide; 
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separating at least a portion of the carbon dioxide to obtain a gas having a selected 
H 2 to CO ratio. 

4841 . The method of claim 4840, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. /\ 

4842. The method of claim 4840, wherein the /elected ratio is controlled to be 
approximately 2:1 H2 to CO. / 

4843. The method of claim 4840, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to 2.2:1 H2to CO J 

4844. The method of claim 4840, ywherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. / 

4845. The method of claim 48T40, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to 3.2:1 W^to CO. 

4846. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to A condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 

4847. The method of claim 4846, wherein the condensable hydrocarbon synthesis 
process comprises a FAscher-Tropsch process. 

4848. The method pf claim 4847, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 
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4849. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 



4850. The method of claim 4840, further comprising providing at least a portion of the 
5 produced synthesis gas to a methanol-synthesis process to produce methanol. 

485 1 . The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 

10 4852. The method of claim 4840, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected /ection to substantially uniformly increase a 
permeability of the selected section. 

4853. The method of claim 4840, further comprising controlling heat transfer from the 
15 one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 



20 



4854. The method of claim 4840,yfurther comprising heating at least the portion of the 
selected section when providing tlie synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 



4855. The method of claim 4840, wherein the temperature sufficient to allow synthesis 
gas generation is within a rai/ge from approximately 400 °C to approximately 1200 °C. 



25 4856. The method of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
30 the zones with an oxidising fluid; 

oxidizing fluid to the zones substantially by diffusion; 



introducing the 
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allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

5 4857. The method of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 
introducing an oxidizing fluid into the formation throjjg&a wellbore; 
transporting the oxidizing fluid substantially by cdnvection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
10 to support an oxidization reaction with the oxidizirfg fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portion/ 

4858. The method of claim 4840, whenein the one or more heat sources comprise one or 
15 more electrical heaters disposed in the/iormation. 

4859. The method of claim 48407wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

20 4860. The method of claim 4840, wherein the one or more heat sources comprise one or 
more heater wells, wherein aft least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

25 4861 . The method of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam into the portion. 

30 4862. The method of claim 4840, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4863. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
5 liquid water. 

4864. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
steam. / 

10 4865. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. / 

4866. The method of claim 4865, wherein a portion of the carbon dioxide within the 
15 synthesis gas generating fluid comprises^carbon dioxide removed from the formation. 

4867. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monpxide. 

20 / 

4868. The method of claim 4867, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4869. The method of clainy 4840, wherein providing the synthesis gas generating fluid 
25 to at least the portion of the selected section comprises raising a water table of the 

formation to allow water to flow into the at least the portion of the selected section. 

4870. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 

30 portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H 2 concentration within the produced synthesis gas. 
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4871 . The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 

4872. The method of claim 4840, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing^oduced synthesis gas through a 
turbine to generate electricity. 

4873. The method of claim 4840, further comprising generating electricity from the 
synthesis gas using a fuel cell. 



4874. The method of claim 4840, further/comprising generating electricity from the 

15 synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated ^arbon dioxide within a spent section of the 
formation. 

4875. The method of claim 4840/ further comprising using a portion of the synthesis gas 
20 as a combustion fuel for the one or more heat sources. 

4876. A method of forming a/spent portion of formation within a hydrocarbon 
containing formation, comprising: 

heating a first portion of the formation to pyrolyze hydrocarbons within the first 
25 portion and to establish a substantially uniform permeability within the first portion; and 
cooling the first portion. 

4877. The method of cflaim 4876, wherein heating the first portion comprises 
transferring heat to the/first portion from one or more electrical heaters. 

30 
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4878. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more natural distributor combustors. 



10 



4879. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more flameless distributor combustors. 

4880. The method of claim 4876, whereinJieating the first portion comprises 
transferring heat to the first portion fronyneat transfer fluid flowing within one or more 
wellbores within the formation. 

488 1 . The method of claim 4880,/wherein the heat transfer fluid comprises steam. 



15 



20 



4882. The method of claim 48,80, wherein the heat transfer fluid comprises combustion 
products from a burner. 

4883. The method of claim/4876, wherein heating the first portion comprises 
transferring heat to the first/portion from at least two heater wells positioned within the 
formation, wherein the at least two heater wells are placed in a substantially regular 
pattern, wherein the substantially regular pattern comprises repetition of a base heater 
unit, and wherein the base heater unit is formed of a number of heater wells. 



4884. The method of caaim 4883, wherein a spacing between a pair of adjacent heater 
wells is within a range prom about 6 m to about 15 m. 

25 4885. The method of claim 4883, further comprising removing fluid from the formation 
through one or more production wells. 



30 



4886. The method of claim 4885, wherein the one or more production wells are located 
in a pattern, and wherein the one or more production wells are positioned substantially at 
centers of base heatler units. 
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4887. The method of claim 4883, wherein the heater unit comprises three heater wells 
positioned substantially at apexes of an equilateral triangle. 

4888. The method of claim 4883, wherein the heater unit comprises four heater wells 
5 positioned substantially at apexes of a rectangle. 

4889. The method of claim 4883, wherein the lleater unit comprises five heater wells 
positioned substantially at apexes of a regular pentagon. 

10 4890. The method of claim 4883, wherein the heater unit comprises six heater wells 
positioned substantially at apexes of a regmar hexagon. 

4891 . The method of claim 4876, fiuttter comprising introducing water to the first 
portion to cool the formation. / 

15 / 

4892. The method of claim 4876,mirther comprising removing steam from the 
formation. / 

4893. The method of claim 4892, further comprising using a portion of the removed 
20 steam to heat a second portion of the formation. 

4894. The method of claim 4876, further comprising removing pyrolyzation products 
from the formation. / 

25 4895. The method of cl4im 4876, further comprising generating synthesis gas within the 
portion by introducing a synthesis gas generating fluid into the portion, and removing 
synthesis gas from the formation. 

4896. The method of* claim 4876, further comprising heating a second section of the 
30 formation to pyrolyze hydrocarbons within the second portion, removing pyrolyzation 
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fluid from the second portion, and storing a portic^i of the removed pyrolyzation fluid 
within the first portion. 

4897. The method of claim 4896, wherein the portion of the removed pyrolyzation fluid 
is stored within the first portion when surface/facilities that process the removed 
pyrolyzation fluid are not able to process the portion of the removed pyrolyzation fluid. 

4898. The method of claim 4896, further /comprising heating the first portion to 
facilitate removal of the stored pyrolyzation fluid from the first portion. 

4899. The method of claim 4876, further comprising generating synthesis gas within a 
second portion of the formation, removing synthesis gas from the second portion, and 
storing a portion of the removed synthesis gas within the first portion. 

4900. The method of claim 4899, wherein the portion of the removed synthesis gas from 
the second portion are stored within the first portion when surface facilities that process 
the removed synthesis gas are not/ able to process the portion of the removed synthesis 
gas. 

4901 . The method of claim 48*99, further comprising heating the first portion to 
facilitate removal of the storecy synthesis gas from the first portion. 

4902. The method of claim 4876, further comprising removing at least a portion of 
carbon containing material in the first portion and, further comprising using at least a 
portion of the carbon containing material removed from the formation in a metallurgical 
application. 



4903. The method of clqlim 4902, wherein the metallurgical application comprises steel 
manufacturing. 
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4904. A method of sequestering carton dioxide within a hydrocarbon containing 
formation, comprising: 

heating a' portion of the formation to increase permeability and form a 
substantially uniform permeabilixy within the portion; 
allowing the portion tof cool; and 
storing carbon dioxide within the portion. 

4905. The method of cpam 4904, wherein the permeability of the portion is increased to 
over 100 millidarc 



4906. The method of claim 4904, further^mnprising raising a water level within the 
portion to inhibit migration of the carb^f dioxide from the portion. 



4907. The method of claim 4904, further comprising heating the portion to release 
carbon dioxide, and removing carbon dioxide from the portion. 

4908. The method of claim 4904, further comprising pyrolyzing hydrocarbons within 
the portion during heating of the portion, ago removing pyrolyzation product from the 
formation. 

4909. The method of claim 4904, further comprising producing synthesis gas from the 
portion during the heating of the portion, and removing synthesis gas from the formation. 



4910. The method of claim 4904, whereinf heating the portion comprises: 

heating carbon containing material adjacent to one or more wellbores to a 
temperature sufficient to support oxidation of the carbon containing material with an 
oxidizing fluid; 

introducing the oxidizing fluift to carbon containing material adjacent to the one 
or more wellbores to oxidize the hydrocarbons and produce heat; and 
conveying produced heat to the portion. 
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491 1. The method of claim 4910, wherein heating carbon containing material adjacent 
to the one or more wells comprises electrically heating the carbon containing material. 

491 2. The method of claim 491 0, wherein the temperature sufficient to support 
oxidation is in a range between approximately 200°C to approximately 1200 °C. 

4913. The method of claim 4904, wherein hating the portion comprises circulating heat 
transfer fluid through one or more heatin^wells within the formation. 

4914. The method of claim 491 3, wherein the heat tp£tnsfer fluid comprises combustion 
products from a burner. 

4915. The method of claim 4913, wherenrfhe heat transfer fluid comprises steam. 

4916. The method of claim 4904, further^Jomprising removing fluid from the formation 
during heating of the formation, and combusting a portion of the removed fluid to 
generate heat to heat the formation 



4917. The method of claim 4904, further comprising using at least a portion of the 
carbon dioxide for hydrocarbon bed demethajiation prior to storing the carbon dioxide 
within the portion. 



4918. The method of claim 4904, furthe^omprising using a portion of the carbon 
dioxide for enhanced oil recovery prio^to storing the carbon dioxide within the portion. 



4919. The method of claim 4904, wherein at l^st a portion of the carbon dioxide 
comprises carbon dioxide generated in a fuetxell. 

4920. The method of claim 4904, wherein at least a portion of the carbon dioxide 
comprises carbon dioxide formed ajr a combustion product. 
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492 1 . The method of claim 4904, furthef comprising allowing the portion to cool by 
introducing water to the portion; and removing the water from the formation as steam. 

4922. The method of claim 4921, i 
fluid to heat a second portion of the 

4923. The method of claim 4904/ wherein storing carbon dioxide in the portion 
comprises adsorbing carbon dioxide to carbon containing material within the formation. 

4924. The method of claim 4904, wherein storing carbon dioxide comprises passing a 
first fluid stream comprising Jne carbon dioxide and other fluid through the portion; 
adsorbing carbon dioxide onto carbon containing material within the formation; and 
removing a second fluid stream from the formation, wherein a concentration of the other 
fluid in the second fluid stream is greater than concentration of other fluid in the first 
stream due to the absence of the adsorbed carbon dioxide in the second stream. 

4925. The method of claim 4904, wherein an amount of carbon dioxide stored witljifr 
the portion is equal to or greater than an amount of carbon dioxide generated^within the 
portion and removed from the formation during heating of the portion^^ 

4926. The method of claim 4904, further comprising raef^iding heat from three or more 
heat sources to at least a portion of the formation^stfnerein three or more of the heat 
sources are located in the formation in a upifof heat sources, and wherein the unit of heat 
sources comprises a triangular pattern; 

4927. The method of^Iaim 4904, further comprising providing heat from three or more 
heat sources to^rteast a portion of the formation, wherein three or more of the heat 
sources ap^located in the formation in a unit of heat sources, wherein the unit of heat 
soupe^s comprises a triangular pattern, and wherein a plurality of the units are repeated 
^dver an area of the formation to form a repetitive pattern of units. 



ler comprising using the steam as a heat transfer 
irmation. 
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4928. A method of in situ sequestration of carbon dioxide within a hydrocarbon 
containing formation in situ, comprising: / 

providing heat from one or more heat sources to at least a first portion of the 
formation; / 
5 allowing the heat to transfer from one or more sources/to a selected section of the 

formation such that the heat from the one or more heat sources pyrolyzes at least some of 
the hydrocarbons within the selected section of the formation; 

producing pyrolyzation fluids, wherein the pyrolyzation fluids comprise carbon 
dioxide; and / 
10 storing an amount of carbon dioxide in the formation, wherein the amount of 

stored carbon dioxide is equal to or greater than ai/ amount of carbon dioxide within the 
pyrolyzation fluids. / 

4929. The method of claim 4928, ywherefiVthe one or more heat sources comprise at 
15 least two heat sources, and wherein superposition of heat from at least the two heat 

sources pyrolyzes at least somepydrojz^arbons within the selected section of the 
formation. \ / 

4930. The method of claim 4028, wherein the carbon dioxide is stored within a spent 
20 portion of the formation. / 

493 1 . The method of olaim 4928, wherein a portion of the carbon dioxide stored within 
the formation is carbdn dioxide separated from the pyrolyzation fluids. 

25 4932. The method of claim 4928, further comprising separating a portion of carbon 

dioxide from me pyrolyzation fluids, and using the carbon dioxide as a flooding agent in 
enhanced oil/recovery. 

4933. The method of claim 4928, further comprising separating a portion of carbon 
30 dioxide from the pyrolyzation fluids, and using the carbon dioxide as a synthesis gas 

generating fluid for the generation of synthesis gas from a section of the formation that is 
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heated to a temperature sufficient to generate synthesis/gas upon introduction of the 
synthesis gas generating fluid. / 

4934. The method of claim 4928, further comprising separating a portion of carbon 
dioxide from the pyrolyzation fluids, and usingyrfie carbon dioxide to displace 
hydrocarbon bed methane. / 

4935. The method of claim 4934yWiemn the hydrocarbon bed is a deep hydrocarbon 
bed located over 760 m below ground>surface. 

4936. The method of claim 49^JEurther comprising adsorbing a portion of the carbon 
dioxide within the hydrocarbon bed. 

4937. The method of claim 4P28, further comprising using at least a portion of the 
pyrolyzation fluids as- a feed stream for a fuel cell. 

4938. The method of claim 4937, wherein the fuel cell generates carbon dioxide, and 
further comprising storing an amount of carbon dioxide equal to or greater than an 
amount of carbon dioxide generated by the fuel cell within the formation. 

4939. The method of maim 4928, wherein a spent portion of the formation comprises 
carbon containing material within a section of the formation that has been heated and 
from which condensable hydrocarbons have been produced, and wherein the spent 
portion of the forrration is at a temperature at which carbon dioxide adsorbs onto the 
carbon containing material. 

4940. The method of claim 4928, further comprismg raising a water level within the 
spent portion to inhibit migration of the carfefon cftioxide from the portion. 

4941 . The method of claim 4928, where^^r^pmdttcing fluids from the formation 
comprises removing pyrolyzation products from the formation. 
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4942. The method of claim 4928, wherein producing fluids from the formati^ 
comprises heating the selected section to a temperature sufficient togen^rate "synthesis 
gas; introducing a synthesis gas generatingjlyid into the selpet^d section; and removing 
synthesis gas from the formation. 

4943 . The method of claim 4942^her^fe^4empgrature sufficient to generate 
synthesis gas ranges from ^bout 400 °C to about 1200 °C. 



10 4944. The met}x5d of claim 4942, wherein heating the selected section comprises 

introducing an oxidizing fluid into the selected section, reacting the oxidizing fluid within 
the selected section to heat the selected section. 




4945. The method of claiiri 4942, wherein heating the selected section comprises: 
15 heating carbon containing material adjacent to one or more wellbores to a 

temperature sufficient to /upport oxidation of the carbon containing material with an 
oxidant; 

introducing the ^xidant to carbon containing material adjacent to the one or more 
wellbores to oxidize the hydrocarbons and produce heat; and 
20 conveying prcpuced heat to the portion. 



25 
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4946. The method of claim 4928, whepeki the spent portion of^fortnation comprises 
a substantially uniform permeability cheated bjjjsatmglfie spent formation and removing 
fluid during formation of the spentpeftjion, 

4947. ITig^riethod of claim 4928, wherein the one or more heat sources comprise 
ical heaters. 

4948. The method of claim 4928, wherein the one or more heat sources comprise 
flameless distributor combustors. 
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4949. The method of claim 4948, wherein a portion of fuel for the one or more 
flameless distributor combdstors is obtained from the formation. 

4950. The method of claim 4928, wherein the one or molt heat sources comprise heater 
wells in the formation through which heat transfer fluid is/circulated. 

495 1 . The method of claim 4950, wherein the heat transfer fluid comprises combustion 
products. 



10 



4952. The method of claim 4950, wherein the ho4t transfer fluid comprises steam. 



15 



20 



25 
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4953. The method of claim 4928, wherein ccmdensable hydrocarbons are produced 
under pressure, and further comprising gyrating electricity by passing a portion of the 
produced fluids through a turbine, j 

4954. The method of claim 492 8\ further comprising providing heat from three or more 
heat sources to at least a portion of tife^9miation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4955. The method of claim #928, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the /ormation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4956. A method for in situ production of energy from a hydrocarbon containing 
formation, comprising: 

providing heat frpfo one or more heat sources to at least a portion of the 
formation; 
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allowing the heat to transfer from the one/br more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 

providing at least a portion of the pyrolysis products to a reformer to generate 
synthesis gas; 

producing the synthesis gas from the reformer; 

providing at least a portion of the produced synthesis gas to a fuel cell to produce 
electricity, wherein the fuel cell produces a darbon dioxide containing exit stream; and 

storing at least a portion of the carbqn dioxide in the carbon dioxide containing 
exit stream in a subsurface formation. 
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4957. The method of claim 4956, whereip the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

4958. The method of claim 4956, wl/erein at least a portion of the pyrolysis products are 
used as fuel in the reformer. 

4959. The method of claim 4956, jivherein the synthesis gas comprises substantially of 
H 2 . 



25 



4960. The method of claim 495J5, wherein the subsurface formation is a spent portion of 
the formation. 



4961 . The method of claim 4956, wherein the subsurface formation is an oil reservoir. 
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4962. The method of claim 4961 , wherein at least a portion of the carbon dioxide is used 
as a drive fluid for enhanced oil recovery in the oil reservoir. 
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4963. The method of claim 4956, wherein the subsurface formation is a hydrocarbon 
formation. 



4964. The method of claim 4956, wherein at lea^t a portion of the carbon dioxide is used 
to produce methane from the hydrocarbon formation. 

4965. The method of claim 4963, wherein coal formation is located over about 760 
m below ground surface. 



4966. The method of claim 4964, further comprising sequestering at least a portion of 
the carbon dioxide within the hydrocarbon formation. 



4967. The method of claim 495^6, wherein the reformer produces a reformer carbon 
dioxide containing exit stream. ; 



4968. The method of clairy/4966, further comprising storing at least a portion of the 
carbon dioxide in the reformer carbon dioxide containing exit stream in the subsurface 
formation. 



4969. The method of claim 4968, wherein the subsurface formation is a spent portion of 
the formation. / 

4970. The method/>f claim 4968, wherein the subsurface formation is an oil reservoir. 



4971 . The method of claim 4970, wherein at least a portion of the carbon dioxide in the 
reformer carbon^ioxide containing exit stream is used as a drive fluid for enhanced oil 
recovery in the oil reservoir. 



4972. The method of claim 4968, wherein the subsurface formation is a hydrocarbon 
formation. ^ 



V 
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4973. The method of claim 4872, wherein at least a portion of the carbon dioxide in the 
reformer carbon dioxide containing exit stream is used to produce methane from the 
hydrocarbon formation. 



5 4974. The method of claim 4972, wherein the hydrocarbon formation is located over 
about 760 m below ground surface. 

4975. The method of claim 4973, further comprising sequestering at least a portion of 
the carbon dioxide in the reformer carbon divide containing exit stream within the 

10 hydrocarbon formation. 

4976. The method of claim 4956, wherein the fuel cell is a molten carbonate fuel cell. 

4977. The method of claim 4956, wherein the fuel cell is a solid oxide fuel cell. 

/ 

4978. The method of claim 4956, /further comprising using a portion of the produced 
electricity to power electrical heaters within the formation. 

4979. The method of claim 4^56, further comprising using a portion of the produced 
20 pyrolysis products as a feed stream for the fuel cell. 

4980. The method of claim/4956, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 



25 498 1 . The method of claim 4956, wherein the one or more heat sources comprise one or 
more flameless distributa/r combustors disposed in the formation. 



4982. The method of claim 4981, wherein a portion of fuel for the flameless distributor 
i/f 
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combustors is obtained' from the formation. 
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4983. The method of claim 4956, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5 

4984. The method of claim 4956, further comprising^sing a portion of the synthesis gas 
as a combustion fuel for the one or more heat source 

4985. A method for producing ammonia using d[ carbon containing formation, 
10 comprising: 

separating air to produce an O2 rich stream and a N2 rich stream; 

heating a selected section of the formation to a temperature sufficient to support 
reaction of carbon-containing material in the formation to form synthesis gas; 

providing synthesis gas generating yfluid and at least a portion of the O2 rich 
15 stream to the selected section; 

allowing the synthesis gas generating fluid and O2 in the O2 rich stream to react 
with at least a portion of the carbon-coptaining material in the formation to generate 
synthesis gas; 

producing synthesis gas fron/ the formation, wherein the synthesis gas comprises 
20 H 2 and CO; 

providing at least a portioi/ of the H2 in the synthesis gas to an ammonia synthesis 
process; 

providing N2 to the amm'onia synthesis process; and 
using the ammonia syndesis process to generate ammonia. 

25 

4986. The method of claim/^985, wherein the ratio of the H 2 to N 2 provided to the 
ammonia synthesis process is approximately 3:1. 

4987. The method of claim 4985, wherein the ratio of the H2 to N 2 provided to the 
30 ammonia synthesis process ranges from approximately 2.8:1 to approximately 3.2:1. 
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4988. The method of claim 4985, wherein the temperature sufficient to support reaction 
of carbon-containing material in the formation to form synthesis gas ranges from 
approximately 400 °C to approximately 1200 °C. 



4989. The method of claim 4985, further comprising separating at least a portion of 
carbon dioxide in the synthesis gas from at least a portion of ithe synthesis gas. 



4990. The method of claim 4989, wherein the c^n)on dioxide is separated from the 
synthesis gas by an amine separator. 

4991 . The method of claim 4990, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process to produce urea. 

4992. The method of claim 4985, wherein at least a portion of the N2 stream is used to 
condense hydrocarbons with 4 or more carbon atoms from a pyrolyzation fluid. 

4993. The method of claim 4985, wherein at least a portion of the N2 rich stream is 
provided to the ammonia synthesis process. 

4994. The method of claim 4985, wherein the air is separated by cryogenic distillation. 

4995. The method of clairr^985, wherein the air is separated by membrane separation. 

4996. The method of claim 4985, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 
process. 



4997. The method of c 



aim 4985, wherein fluids produced during pyrolysis of a 



hydrocarbon formation are hydrotreated and at least some ammonia is produced during 
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hydrotreating, and, further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 



4998. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 




4999. The method of claim 4985, further comprising providing/at least a portion of the 

/ / 

ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. / 



5000. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising shifting at 

least a portion of the carbon monoxide to carbon dioxide in a shift process, and further 

/ 

comprising providing at least a portion of the carbon dioxide from the shift process to the 
urea synthesis process. 




5001 . The method of claim 4985, wherein heating the selected section of the formation 
to a temperature to support reaction of carbon containing material in the formation to 
form synthesis gas comprises: j 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with O? in the O? rich stream; 

/ 

introducing the O2 to the zones substantially by diffusion; 
allowing O2 in the o/rich stream to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 



5002. The method of claim 5001, wherein temperatures sufficient to support reaction of 
carbon-containing material within the zones with O2 range from approximately 200 °C to 
approximately 1200 °C. 
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5003. The method of claim 5001, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 



10 



5004. The method of claim 5001, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

5005. The method of claim 5001, wherein the one or m6re heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 



15 



20 



25 



5006. The method of claim 500 1 , further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

5007. The method of claim 4985, wherein heating the selected section of the formation 
to a temperature to support reaction oy carbon containing material in the formation to 
form synthesis gas comprises: 

introducing the O2 rich stream into the formation through a wellbore; 

transporting O2 in the O2 mch stream substantially by convection into the portion 
of the selected section, wherein me portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with O2 in the O2 rich stream; and 

reacting the O2 within/the portion of the selected section to generate heat and raise 
the temperature of the portic 

5008. The method of claim 5008, wherein the temperature sufficient to support an 
oxidization reaction with/02 ranges from approximately 200 °C to approximately 1200 
°C. 



30 5009. The method of claim 5008, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 



986 



Conley, Rose & Tayon, P.C. 



5010. The method of claim 5008, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 



5 501 1 . The method of claim 5008, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises k conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

10 5012. The method of claim 5008, further comprisinsfusing a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



15 



5013. The method of claim 4985, further comprising controlling the heating of at least 
the portion of the selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



20 



5014. The method of claim 4985, whprein the synthesis gas generating fluid comprises 
liquid water. 

5015. The method of claim 4985/ wherein the synthesis gas generating fluid comprises 
steam. 



5016. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
25 water and carbon dioxide wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 



30 



5017. The method of claim 5016, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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5018. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 



5019. The method of claim 5018, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 



10 



5020. The method of claim 4985, wherein providing the sj4ithesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the p/frtion of the selected section. 



5021 . A method for producing ammonia using aycarbon containing formation, 
comprising: 

generating a first ammonia feed stream^from a first portion of the formation; 
15 generating a second ammonia feed stream from a second portion of the formation, 

wherein the second ammonia feed stream ^as a H2 to N2 ratio greater than a H2 to N2 ratio 
of the first ammonia feed stream; 

blending at least a portion of thefrirst ammonia feed stream with at least a portion 
of the second ammonia feed stream toyproduce a blended ammonia feed stream having a 
20 selected H2 to N2 ratio; 

providing the blended ammonia feed stream to an ammonia synthesis process; and 
using the ammonia synthesis process to generate ammonia. 



25 



5022. The method of claim 502 1 , wherein the selected ratio is approximately 3:1. 

5023. The method of claim £021, wherein the selected ratio ranges from approximately 
2.8:1 to approximately 3.2:1 



5024. The method of claim 502 1 , further comprising separating at least a portion of 



30 carbon dioxide in the first 
ammonia feed stream. 



ammonia feed stream from at least a portion of the first 
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5025. The method of claim 5024, wherein the carbon dioxide is separated from the first 
ammonia feed stream by an amine separator. 



5026. The method of claim 5025, further comprising providing aj/least a portion of the 
carbon dioxide to a urea synthesis process. 



10 



5027. The method of claim 502 1 , further comprising separating at least a portion of 
carbon dioxide in the blended ammonia feed stream fropi at least a portion of the blended 
ammonia feed stream. 



5028. The method of claim 5027, wherein the carbon dioxide is separated from the 
blended ammonia feed stream by an amine separator. 

15 5029. The method of claim 5028, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process/ 



20 



5030. The method of claim 5021, further comprising separating at least a portion of 
carbon dioxide in the second ammon/a feed stream from at least a portion of the second 
ammonia feed stream. 



503 1 . The method of claim 5030, wherein the carbon dioxide is separated from the 
second ammonia feed stream by an amine separator. 

25 5032. The method of claim/503 1 , further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 



30 



5033. The method of claim 5021, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 
process. 
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5034. The method of claim 502 1 , wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydrotreated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion o£ such ammonia to the 
ammonia generated from the ammonia synthesis process. / 



/ 



5035. The method of claim 5021 , further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 




10 5036. The method of claim 5021 , further comprising providing at least a portion of the 



ammonia to a urea synthesis process to produce urea and, further comprising providing 

/ 

carbon dioxide from the formation to the urea synthesis process. 



5037. The method of claim 502 1 , further comprising providing at least a portion of the 

j 

15 ammonia to a urea synthesis process to produce urea and further comprising shifting at 

least a portion of carbon monoxide in tfie blended ammonia feed stream to carbon dioxide 
in a shift process, and further comprising providing at least a portion of the carbon 
. dioxide from the shift process to the urea synthesis process. 




20 5038. A method for producing ammonia using a carbon containing formation, 
comprising: 

heating a selected section of the formation to a temperature sufficient to support 
reaction of carbon-containing material in the formation to form synthesis gas; 

providing a synthes^ gas generating fluid and an O2 rich stream to the selected 
25 section, wherein the amount of N2 in the O2 rich stream is sufficient to generate synthesis 
gas having a selected ratio of H 2 to N 2 ; 

allowing the synthesis gas generating fluid and O2 in the O2 rich stream to react 
with at least a portion of the carbon-containing material in the formation to generate 
synthesis gas having a /selected ratio of H2 to N2; 
30 producing the synthesis gas from the formation; 



990 



Conley, Rose & Tayon, P.C. 



providing at least a portion of the H 2 and N2 in the synthesis gas to an ammonia 
synthesis process; 

using the ammonia synthesis process to generate ammonia. 

5039. The method of claim 5038, further comprising controlling a temperature of at 
least a portion of the selected section to generate synthesis gasliaving the selected H2 to 
N2 ratio. / 

5040. The method of claim 503 8, wherein the selected4atio is approximately 3:1. 

5041 . The method of claim 503 8 5 wherein the selected ratio ranges from approximately 
2.8:1 to 3.2:1. / 

5042. The method of claim 5038, wherein me temperature sufficient to support reaction 
of carbon-containing material in the formation to form synthesis gas ranges from 
approximately 400 °C to approximately L200 °C. 

5043. The method of claim 5038, wherein the O2 stream and N 2 stream are obtained by 
cryogenic separation of air. / 

5044. The method of claim 503 8f, wherein the O2 stream and N 2 stream are obtained by 
membrane separation of air. / 

5045. The method of claim £038, further comprising separating at least a portion of 
carbon dioxide in the synthesis gas from at least a portion of the synthesis gas. 

5046. The method of claim 5045, wherein the carbon dioxide is separated from the 
synthesis gas by an amine separator. 

5047. The method otf claim 5046, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 
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5048. The method of claim 5038, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 

5 process. 1 

5049. The method of claim 5038, wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydrotreated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at leasl/a portion of such ammonia to the 

10 ammonia generated from the ammonia synthesis process. 

5050. The method of claim 5038, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to proeluce urea. 

15 505 1 . The method of claim 5038, furmer comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. 

5052. The method of claim 503^8, further comprising providing at least a portion of the 
20 ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further comprising providing at least a portion of the carbon dioxide from 
the shift process to the urea synthesis process. 

25 5053. The method of claim 5038, wherein heating a selected section of the formation to 

a temperature to support reaction of carbon containing material in the formation to form 

synthesis gas comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 

disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
30 zones to temperatures sufficient to support reaction of carbon-containing material within 

the zones with 04 in the O2 rich stream; 
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introducing the O2 to the zones substantially by diffusion; 
allowing O2 in the O2 rich stream to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

5 

5054. The method of claim 5053, wherein temperatures sufficient to support reaction of 
carbon-containing material within the zones with O2 mrige from approximately 200 °C to 
approximately 1200 °C. / 

10 5055. The method of claim 5053, wherein the/one or more heat sources comprises one 
or more electrical heaters disposed in the fonnation. 

5056. The method of claim 5053, wherein the one or more heat sources comprises one 
or more natural distributor combustors/ 

15 / 

5057. The method of claim 5053, wherein the one or more heat sources comprise one or 
more heater wells, wherein at lease one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

20 / 

5058. The method of claimr 5053, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

5059. The method of claim 5038, wherein heating the selected section of the formation 
25 to a temperature to support reaction of carbon containing material in the fonnation to 

form synthesis gas comprises: 

introducing the O2 rich stream into the formation through a wellbore; 

transporting ©2 in the O2 rich stream substantially by convection into the portion 
of the selected section, wherein the portion of the selected section is at a temperature 
30 sufficient to support an oxidization reaction with 0 2 in the 0 2 rich stream; and 
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reacting the O2 within the portion of the selected section to generate heat and raise 
the temperature of the portion. 

5060. The method of claim 5059, wherein the temperature sufficient to support an 

5 oxidization reaction with O2 ranges from approximately 200 °C to approximately 1200 
°C. 

5061 . The method of claim 5059, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. / 

10 / 

5062. The method of claim 5059, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / 

5063. The method of claim 5059, whereir/the one or more heat sources comprise one or 
15 more heater wells, wherein at least one heater well comprises a conduit disposed within 

the formation, and further comprising Keating the conduit by flowing a hot fluid through 
the conduit. / 

5064. The method of claim 5059, further comprising using a portion of the synthesis gas 
20 as a combustion fuel for the one or more heat sources. 

5065. The method of claim/5038, further comprising controlling the heating of at least 
the portion of the selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 

25 temperature sufficient to/generate synthesis gas. 

5066. The method onclaim 5038, wherein the synthesis gas generating fluid comprises 
liquid water. / 

30 5067. The method/of claim 5038, wherein the synthesis gas generating fluid comprises 
steam. / 
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5068. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 

5 

5069. The method of claim 5068, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide reinoved from the formation. 

5070. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
10 carbon dioxide, and wherein a portion of the carbon/dioxide reacts with carbon in the 

formation to generate carbon monoxide. / 

5071 . The method of claim 5070, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises caroon dioxide removed from the formation. 

5072. The method of claim 5038, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 

. formation to allow water to flow intoAhe at least the portion of the selected section. 

20 5073. A method for producing ammonia using a carbon containing formation, 
comprising: / 

providing a first stream comprising N2 and carbon dioxide to the formation; 
allowing at least a portion of the carbon dioxide in the first stream to adsorb in the 
formation; / 
25 producing a second stream from the formation, wherein the second stream 

comprises a lower percentage of carbon dioxide than the first stream; 

providing at least a portion of the N2 in the second stream to an ammonia 
synthesis process. / 

30 5074. The method of claim 5073, wherein the second stream comprises H2 from the 
formation. / 
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5075. The method of claim 5073, wherein the first stream is produced from a carbon 
containing formation. 

5076. The method of claim 5075, wherein the first stream is generated by reacting a 
oxidizing fluid with carbon containing material in the formation/ ' 

5077. The method of claim 5073, wherein the second stream comprises H2 from the 
formation and, further comprising providing such H2 to me ammonia synthesis process. 

5078. The method of claim 5073, further comprising using the ammonia synthesis 
process to generate ammonia. / 

5079. The method of claim 5078, wherein flu/ds produced during pyrolysis of a 
hydrocarbon containing formation comprise armnonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 
process. / 

5080. The method of claim 5078, wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydrotrea/ed and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 

5081. The method of claim 50#8, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 

5082. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. 
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5083. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further comprising providing at least a portion of the carbon dioxide from 

5 the shift process to the urea synthesis process. 

5084. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources \m at least one portion of the 
10 permeable formation; / 

allowing the heat to transfer from the one^or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 
15 controlling the heat from the oner or more heat sources such that an average 

temperature within at least a majority/of the selected mobilization section of the 
permeable formation is less than abput 150°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
20 heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heatyfrom the one or more heat sources such that an average 
temperature within at lease a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 
25 producing a mixture from the permeable formation. 

5085. The method of claim 5084, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilise at least some of the hydrocarbons within the selected mobilization 

30 section of the permeable formation. 
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5086. The method of claim 5084, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 

5087. The method of claim 5084, wherein the one or more hfcat sources comprise 
electrical heaters. / 

5088. The method of claim 5084, wherein the one oj more heat sources comprise 
surface burners. / 

5089. The method of claim 5084, wherein the one or more heat sources comprise 
flameless distributed combustors. / 

5090. The method of claim 5084, wherein the one or more heat sources comprise natural 
distributed combustors. / 

5091 . The method of claim 5084,/iurther comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5092. The method of claim 5084, further comprising controlling a pressure and a 
temperature within at least a/majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. / 

5093. The method of claim 5084, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. / 

5094. The method of claim 5084, wherein providing heat from the one or more heat 
sources to at least me portion of permeable formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 
5 wherein heating energy/day provided to the volume is equal to or less than Pwr, 

wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B A 
wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
10 °C/day. / 

5095. The method of claim 5084, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 

15 / 

5096. The method of claim 5084, wherein producing the mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. / 

20 5097. The method of claim 5084, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lessAhan about 0.5 % by weight, of the condensable 
hydrocarbons, when calculates! on an atomic basis, is nitrogen. 

5098. The method of claim 5084, wherein the produced mixture comprises condensable 
25 hydrocarbons, and wherein less than about 7 % by weight, of the condensable 

hydrocarbons, when calculated on an atomic basis, is oxygen. 

5099. The method of i 
wherein less than aboui 

30 calculated on an atomii 



iaim 5084, wherein the produced mixture comprises sulfur, and 
5 % by weight, of the condensable hydrocarbons, when 
basis, is sulfur. 
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5 1 00. The method of claim 50 84 5 further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 

5 5101. The method of claim 5084, further comprising altering a pressure within the 

permeable formation to inhibit production of hydrocarbons frorfi the permeable formation 
having carbon numbers greater than about 25. / 

5 1 02. The method of claim 5084, further comprising: 

10 providing hydrogen (H 2 ) to the heated section lo hydrogenate hydrocarbons within 

the section; and / 

heating a portion of the section with heat from hydrogenation. 

5103. The method of claim 5084, whereiryihe produced mixture comprises condensable 
15 hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 

the produced condensable hydrocarbons/with at least a portion of the produced hydrogen. 

.5104. The method of claim 5084, Wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
20 heating is controlled such that Admixture can be produced from the permeable 

formation, and wherein at least About 4 heat sources are disposed in the permeable 
formation for each production/well. 

5 105. The method of claim 5084, wherein producing the mixture from the permeable 
25 formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein/the production well is disposed substantially horizontally within 
the permeable formation. 

30 5 106. The method of claim 5084, further comprising separating the mixture into a gas 
stream and a liquid /stream. 
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5 107. The method of claim 5084, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 



10 



15 



5 108. The method of claim 5084, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of tly£ production well to inhibit 
condensation of the mixture within the wellbore. 

5 109. The method of claim 5084, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the w^Wbore, and further comprising heating the 
permeable formation with the heater element Ji6 produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons a^d H2. 

5110. The method of claim 5084, wherein a minimum.mobilization temperature is about 
75 °C. 



20 



5111. The method of claim 5084, ^herein a minimum pyrolysis temperature is about 
270 °C. 



25 



30 



5 1 12. The method of claim 50S4, further comprising maintaining the pressure within the 
permeable formation above atput 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5113. The method of claip 5084, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-cond ensable fluids. 
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5114. The method of claim 5084, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5115. The method of claim 5084, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscpsity of the hydrocarbons. 

5116. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 

5117. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
carbon dioxide. / 

5118. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section/of the permeable formation, and wherein the gas comprises 
nitrogen. / 

5119. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the /selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
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controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. 

5120. The method of claim 5084, further comprising providing a gas to the permeable 
5 formation, wherein the gas is configured to increase a flow of the mobilized 

hydrocarbons from the selected mobilization section of thetoermeable formation to the 
selected pyrolyzation section of the permeable formatioiyfhe method further comprising 
controlling a pressure of the provided gas such that the4low of the mobilized 
hydrocarbons is controlled, wherein the pressure ofttie provided gas is above about 2 bar 
10 absolute. / 

5121. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 

1 5 selected pyrolyzation section of the penneable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled, wherein the pressure of the provided gas is below about 70 
bar absolute. / 

20 5 122. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
25 mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section oi the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
30 permeable formation is less than about 150°C; 
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allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; / 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of the permeable formation to the selected pyrolyzation section of 
the permeable formation; and / 

producing a mixture from the permeable formation. 

5 1 23. The method of claim 5 1 22, wherein me one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. / 

5124. The method of claim 5122, wherein the one or more heat sources comprise at 
least two heat sources, and wherein/superposition of heat from the one or more heat 
sources can pyrolyze at least somer of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 

5 125. The method of claim 5A22, wherein the one or more heat sources comprise 
electrical heaters. / 

5126. The method of claim 5122, wherein the one or more heat sources comprise 
surface burners. / 

5127. The method of claim 5122, wherein the one or more heat sources comprise 
flameless distributed cqmbustors. 
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5 128. The method of claim 5 122, wherein the one or more heat sources comprise natural 
distributed combustors. 

5129. The method of claim 5 122, further comprising disposing the one or more heat 
5 sources horizontally within the permeable formation. / 

5130. The method of claim 5 122, further comprising controUftig a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 

10 pressure. / 

5131. The method of claim 5 1 22, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzatioiVsection is less than about 15 °C/day 
during pyro lysis. / 

15 / 

5 132. The method of claim 5 122, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V)oi the hydrocarbon containing permeable formation 
from the one or more heat sources, wMerein the formation has an average heat 
20 capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

25 wherein Pwr is the hea/ing energy/day, h is an average heating rate of the 

formation, p B is formation milk density, and wherein the heating rate is less than about 10 
°C/day. / 

5133. The method of claim 5122, wherein allowing the heat to transfer from the one or 
30 more heat sources to the selected mobilization section and/or the selected pyrolyzation 

section comprises transferring heat substantially by conduction. 
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5134. The method of claim 5 122, wherein producing the mixture from the permeable 
formation further comprises producing a mixture having an API gravity of at least about 
25°. / 

5 / 

5135. The method of claim 5122, wherein the produced mhcture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 

10 5136. The method of claim 5 1 22, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % bVweight, of the condensable 
hydrocarbons, when calculated on an atomic ba9is, is oxygen. 

5137. The method of claim 5122, wherein me produced mixture comprises condensable 
15 hydrocarbons, and wherein less than about/5 % by weight, of the condensable 

hydrocarbons, when calculated on an atomic basis, is sulfur. 

5138. The method of claim 5 122, farther comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 

20 about 2 bar absolute. / 

5139. The method of claim 5122, further comprising altering a pressure within the 
permeable formation to inhibiy production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 

25 / 

5 1 40. The method of claim 5122, further comprising: 

providing hydrogen hi 2 ) to the heated section to hydrogenate hydrocarbons within 
the section; and / 

heating a portion of the section with heat from hydrogenation. 
30 / 
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5141. The method of claim 5 122, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

5 5 1 42. The method of claim 5 1 22, wherein producing the mixture from the permeable 
formation further comprises producing mixture in a production well, wherein the heating 
is controlled such that the mixture can be produced frorr/the permeable formation, and 
wherein at least about 4 heat sources are disposed in tWe permeable formation for each 
production well. / 
10 / 

5 143. The method of claim 5 122, wherein producing the mixture from the permeable 
formation further comprises producing mixture in a production well, wherein the heating 
is controlled such that the mixture can be produced from the permeable formation, and 
wherein the production well is disposed substantially horizontally within the permeable 

15 formation. / 

5 144. The method of claim 5 122, farther comprising separating the mixture into a gas 
stream and a liquid stream. / 

20 5 145. The method of claim 51^, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. / 

5 146. The method of claim 5 122, wherein the mixture is produced from a production 
25 well, the method further comprising heating a wellbore of the production well to inhibit 

condensation of the mixture within the wellbore. 

5 147. The method of claim 5 122, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 

30 heat the permeable formation adjacent to the wellbore, and further comprising heating the 
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permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 

5 148. The method of claim 5 122, wherein a minimum mobilization temperature is about 
5 75 °C. f 

5 149. The method of claim 5 122, wherein a minimum myolysis temperature is about 
270 °C. / 

10 5 1 50. The method of claim 5 122, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absoluto^to inhibit production of fluids having 
carbon numbers above 25. / 

5151. The method of claim 5 1 22, furthej/comprising controlling pressure within the 
15 permeable formation in a range from ab/ut atmospheric pressure to about 100 bar 

absolute, as measured at a wellhead oya production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 
20 / 

5 1 52. The method of claim 5 A 22, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within ihe mixture, wherein the pressure is reduced to decrease the 

25 API gravity, and whereinr the pressure is increased to reduce the API gravity. 

5153. The method of claim 5122, wherein mobilizing the hydrocarbons within the 
selected mobilizationsection comprises reducing a viscosity of the hydrocarbons. 

30 5154. The method pf claim 5122, further comprising providing a gas to the permeable 
formation, wherein/the gas is configured to increase a flow of the mobilized 
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# 



hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 

5155. The method of claim 5122, further comprising providing a gas to the permeable 
5 formation, wherein the gas is configured to increase a flow of the mobilized 

hydrocarbons from the selected mobilization section of the penlreable formation to the 
selected pyrolyzation section of the permeable formation, mafa wherein the gas comprises 
carbon dioxide. / 

10 5156. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeablp formation, and wherein the gas comprises 
nitrogen. / 

15 / 

5157. The method of claim 5 1 22, farther comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of theroermeable formation, the method further comprising 

20 controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. / 

5158. The method of claim 5A22, further comprising providing a gas to the permeable 
formation, wherein the gas is/configured to increase a flow of the mobilized 

25 hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of tme provided gas such that the flow of the mobilized 
hydrocarbons is controlled, wherein the pressure of the provided gas is above about 2 bar 
absolute. / 
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5 159. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled, wherein the pressure of the provided gas is below about 100 
bar absolute. / 

5 160. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one^or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 1 50°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permpable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of the /permeable formation to the selected pyrolyzation section of 
the permeable formation; / 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons from the selected mobilization section of 
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the permeable formation to the selected pyrolyzation section of the permeable formation; 
and 

producing a mixture from the permeable formation. 



5161. The method of claim 5 1 60, wherein the one or more heat sources comprise at 
least two heat sources, and wherein the heat from the one or more heat sources can 
mobilize at least some of the hydrocarbons within the selected mobilization section of the 
permeable formation. / 

5162. The method of claim 5160, wherein the one or more heat sources comprise at 
least two heat sources, and wherein the heat from me one or more heat sources can 
pyrolyze at least some of the hydrocarbons withM the selected pyrolyzation section of the 
permeable formation. / 

5 1 63 . The method of claim 5160, wherein/the one or more heat sources comprise 
electrical heaters. / 

5 1 64. The method of claim 5 1 60, wherein the one or more heat sources comprise 
surface burners. / 

5 1 65. The method of claim 5 160, wherein the one or more heat sources comprise 
flameless distributed combusto/s. 

5 166. The method of claim/5 160, wherein the one or more heat sources comprise natural 
distributed combustors. / 

5167. The method of claim 5 1 60, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5168. The method or claim 5 1 60, further comprising controlling a pressure and a 
temperature within ai least a majority of the permeable formation, wherein the pressure is 
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controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



5169. The method of claim 5160, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 

5 1 70. The method of claim 5 1 60, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, whereiii the formation has an average heat 
capacity(Cy), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; andy 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = /z*F*C v *p 5 

wherein Pwr is the heating^ energy/day, h is an average heating rate of the 
formation, p B is formation bul^density, and wherein the heating rate is less than about 10 
°C/day. 

5 1 7 L The method of claim 5 160, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 

5 1 72. The method of claim 5 1 60, wherein producing mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. 



5173. The method of claim 5160, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 
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5 1 74. The method of claim 5 1 60, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 

5 1 75 . The method of claim 5 1 60, wherein the produced/mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is/sulfur. 

5 1 76. The method of claim 5 1 60, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. / 

5 1 77. The method of claim 5 1 60, further ^comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than abput 25. 

5 1 78. The method of claim 5 1 60, further comprising: 

providing hydrogen (H2) to tne heated section to hydrogenate hydrocarbons within 
the section; and / 

heating a portion of the section with heat from hydrogenation. 

5 179. The method of claim 5 160, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

5 1 80. The method oyclaim 5 1 60, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about 4 heat sources are disposed in the permeable 
formation for each production well. 
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5181. The method of claim 5 1 60, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. / 

5 1 82. The method of claim 5 1 60, further comprising separating the mixture into a gas 
stream and a liquid stream. / 

5183. The method of claim 5 1 60, further comprising separating the mixture into a gas 
stream and a liquid stream and separating me liquid stream into an aqueous stream and a 
non-aqueous stream. / 

5 1 84. The method of claim 5 1 60, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

5 1 85. The method of claim 5A60, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with/ the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 

5186. The method ov claim 5 1 60, wherein a minimum mobilization temperature is about 
75 °C. / 

5187. The method of claim 5 1 60, wherein a minimum pyrolysis temperature is about 
270 °C. / 
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5188. The method of claim 5 1 60, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5189. The method of claim 5 1 60, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the>pressure is increased to increase 
production of non-condensable fluids. / 

5 1 90. The method of claim 5 1 60, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a/production well, to control an API gravity of 
condensable fluids within the mixtureVwherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5191. The method of claim 5 16£), wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5192. The method of claim 5160, wherein the provided gas comprises carbon dioxide. 

5 193. The method of claim 5 160, wherein the provided gas comprises nitrogen. 



5 194. The method of claim 5 160, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 

5 195. The method of claim 5 160, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 




pressure of the/provided gas is above about 2 bar absolute. 
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5 1 96. The method of claim 5 1 60, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is below about 100 bar absolute^ 



5 197. A method of treating a hydrocarbon containing pe^eable formation in situ, 
comprising: 

providing heat from one or more heat sources 0 at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one at more heat sources to a selected 
mobilization section of the permeable formation Aich that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or /more heat sources such that an average 
temperature within at least a majority of tide selected mobilization section of the 
permeable formation is less than about pO°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeabbe formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation- 
controlling the heat fronythe one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less tMan about 375°C; 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of th^permeable formation to the selected pyrolyzation section of 
the permeable formation:/ 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons from the selected mobilization section of 
the permeable formation to the selected pyrolyzation section of the permeable formation; 

controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled; and 

producing a/mixture from the permeable formation. 



v 
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5 1 98. The method of claim 5 1 97, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat frona tne one or more heat 
sources can mobilize at least some of the hydrocarbons witmn the selected mobilization 

5 section of the permeable formation. / 

5 199. The method of claim 5 1 97, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons within the selected pyrolyzation 

10 section of the permeable formation. / 

5200. The method of claim 5197, wherein/he one or more heat sources comprise 
O electrical heaters. / 

05 / 

T 15 5201. The method of claim 5 1 97, whelrein the one or more heat sources comprise 

? — * / 

H? surface burners. / 



20 



5202. The method of claim 5 197/wherein the one or more heat sources comprise 
flameless distributed combustors/ 

5203. The method of claim 5yi97, wherein the one or more heat sources comprise natural 
distributed combustors. 



25 



5204. The method of claim 5 197, further comprising disposing the one or more heat 
sources horizontally witmn the permeable formation. 



30 



5205. The method of /claim 5197, further comprising controlling a pressure and a 
temperature within ay least a majority of the permeable formation, wherein the pressure is 
controlled as a funct/on of temperature, or the temperature is controlled as a function of 
pressure. 
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5206. The method of claim 5 197, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 1 5 °C/day 
during pyrolysis. s~ t 

5 5207. The method of claim 5 197, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation/ corriprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzeyat least some hydrocarbons within the 
10 selected volume of the formation; and / 

wherein heating energy/day provided/to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 
Pwr = h*V*C v *p B / 
wherein Pwr is the heating energyraay, h is an average heating rate of the 
15 formation, p B is formation bulk density and wherein the heating rate is less than about 10 
°C/day. / 

5208. The method of claim 5 197/ wherein allowing the heat to transfer from the one or 
more heat sources to the selectecy mobilization section and/or the selected pyrolyzation 

20 section comprises transferring l/eat substantially by conduction. 

5209. The method of clainy5 1 97, wherein producing the mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. / 

25 / 

5210. The method of claim 5 197, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when/calculated on an atomic basis, is nitrogen. 
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5211. The method of claim 5 1 97, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 

5212. The method of claim 5 1 97, wherein the producec^mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 

5213. The method of claim 5 197, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. / 

52 14. The method of claim 5 197, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 



52 1 5. The method of claim 5 L97, further comprising: 

providing hydrogen (HMT to the heated section to hydrogenate hydrocarbons within 
the section; and / 

heating a portion of me section with heat from hydrogenation. 

5216. The method of claim 5 197, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

52 1 7. The method of claim 5 1 97, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, ana wherein at least about 4 heat sources are disposed in the permeable 
formation for/each production well. 
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521 8. The method of claim 5197, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. 



5219. The method of claim 5197, further comprising ^separating the mixture into a gas 
stream and a liquid stream. 

10 5220. The method of claim 5197, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 

522 1 . The method of claim 5 197, where/n the mixture is produced from a production 
15 well, the method further comprising heating a wellbore of the production well to inhibit 

condensation of the mixture within the wellbore. 

5222. The method of claim 5 197, ywherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 

20 heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 



25 



5223. The method of claiip 5 197, wherein a minimum mobilization temperature is about 
75 °C. 



5224. The method of c/aim 5197, wherein a minimum pyrolysis temperature is about 
270 °C. 
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5225. The method of claim 5 197, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5 5226. The method of claim 5 1 97, further comprising controlling pressure within the 
permeable formation in a range from about atmospheri^pressure to about 100 bar 
absolute, as measured at a wellhead of a production Well, to control an amount of 
condensable fluids within the mixture, wherein theypressure is reduced to increase 
production of condensable fluids, and wherein th^ pressure is increased to increase 
10 production of non-condensable fluids. / 

5227. The method of claim 5197, further comprising controlling pressure within the 
permeable formation in a range from about Atmospheric pressure to about 1 00 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 

15 condensable fluids within the mixture, wnerein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5228. The method of claim 5197, wherein mobilizing the hydrocarbons within the 
selected mobilization section composes reducing a viscosity of the hydrocarbons. 

20 / 

5229. The method of claim 5 197/ wherein the provided gas comprises carbon dioxide. 

5230. The method of claim 5 197, wherein the provided gas comprises nitrogen. 

25 523 1 . The method of claim 5 197, wherein the pressure of the provided gas is above 
about 2 bar absolute. / 

5232. The method of claim 5 197, wherein the pressure of the provided gas is below 
about 70 bar absolute. / 

30 ^ / 
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5233. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

5 allowing the heat to transfer from the one or more^K^at sources to a selected 

mobilization section of the permeable formation such tKat the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 

/ / 

mobilization section of the permeable formation; / ' 

controlling the heat from the one or more4ieat sources such that an average 
10 temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150 o of 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
1 5 pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 

producing a mixture from me permeable formation in a production well, wherein 
20 the production well is disposed substantially horizontally within the permeable formation. 

5234. The method of claim 5233, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 

25 section of the permeable formation. 

5235. The method of claim 5233, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons within the selected pyrolyzation 

30 section of the permeable/formation. 



1022 



Conley, Rose & Tayon, P C. 



5236. The method of claim 5233, wherein the one or more heat sources comprise 
electrical heaters. 



5237. The method of claim 5233, wherein the one or more heat sources comprise 
surface burners. 

5238. The method of claim 5233, wherein the one op^nore heat sources comprise 
flameless distributed combustors. 

5239. The method of claim 5233, wherein tl^e onf or more heat sources comprise natural 
distributed combustors. 

5240. The method of claim 5233, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5241 . The method of claim 523 3, /further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

5242. The method of claim/ 5233, further comprising controlling the heat such that an 
average heating rate of the ^elected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



5243. The method of claim 5233, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more neat sources, wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of thje formation; and 



V 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
5 formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

5244. The method of claim 5233, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section ajara/or the selected pyrolyzation 

10 section comprises transferring heat substantially by induction. 

5245. The method of claim 5233, wherein producing mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. 



15 



5246. The method of claim 5233, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated o/an atomic basis, is nitrogen. 

20 5247. The method of claim/5233, wherein the produced mixture comprises condensable 
hydrocarbons, and whereitvless than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5248. The method oyclaim 5233, wherein the produced mixture comprises condensable 
25 hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 



30 



5249. The method of claim 5233, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 
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5250. The method of claim 5233, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 

5 525 1 . The method of claim 5233, further comprising; 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from hy<h?dgenation. 

10 5252. The method of claim 5233, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with aft least a portion of the produced hydrogen. 

5253. The method of claim 5233, wherein producing the mixture from the permeable 
15 formation further comprises producing me mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about 4 heat sources are disposed in the permeable 
formation for each production weld. 

20 5254. The method of claim 5233, further comprising separating the mixture into a gas 
stream and a liquid stream. / 

5255. The method of claim 5233, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 

25 non-aqueous stream. / 

5256. The method of claim 5233, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of th© mixture within the wellbore. 

30 / 
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5257. The method of claim 5233, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 



10 



15 



20 



5258. The method of claim 5233, wherein a minimujn mobilization temperature is about 
75 °C. 

5259. The method of claim 5233, wherein a^ainimum pyrolysis temperature is about 
270 °C. 



5260. The method of claim 5233, 
permeable formation above about 2 
carbon numbers above 25. 




ier comprising maintaining the pressure within the 
absolute to inhibit production of fluids having 



5261 . The method of claim 5^33, further comprising controlling pressure within the 
permeable formation in a ran^e from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids withinyche mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 



5262. The method of claim 5233, further comprising controlling pressure within the 
25 permeable formation in a range from about atmospheric pressure to about 100 bar 

absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and/wherein the pressure is increased to reduce the API gravity. 



30 5263. The method of claim 5233, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 



V 
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5264. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the Mobilized 
hydrocarbons from the selected mobilization section of the perpdeable formation to the 

5 selected pyrolyzation section of the permeable formation. / j 

5265. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase ^a/now of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 

10 selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
carbon dioxide. 

5266. The method of claim 5233, further Comprising providing a gas to the permeable 
formation, wherein the gas is configured/to increase a flow of the mobilized 

15 hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
nitrogen. 




5267. The method of claim 5233, further comprising providing a gas to the permeable 
20 formation, wherein the gas isyconfigured to increase a flow of the mobilized 

hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. 

/ 

5268. The method <^f claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from^he selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 

30 controlling a pressure of the provided gas such that the flow of the mobilized 
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hydrocarbons is controlled, wherein the pressure of the provided gas is above about 2 bar 
absolute. 



5269. The method of claim 5233, further comprising providing a gas to the permeable 
5 formation, wherein the gas is configured to increase a flow of the mobilized 

hydrocarbons from the selected mobilization section ofAe permeable formation to the 
selected pyrolyzation section of the permeable formadon, the method further comprising 
controlling a pressure of the provided gas such th*?t the flow of the mobilized 
hydrocarbons is controlled, wherein the pressuj^ of the provided gas is below about 70 
10 bar absolute. 

5270. A method of treating a hydrocarl^on containing permeable formation in situ, 
comprising: 

providing heat from one or n^ore heat sources to at least one portion of the 
15 permeable formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 
20 controlling the heay from the one or more heat sources such that an average 

temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150°C; 

providing a gas/to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons within the permeable formation; and 
25 producing a mixture from the permeable formation. 



5271. The method' of claim 5270, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
30 section of the permeable formation. 



\ 
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5272. The method of claim 5270, wherein the one or more heat sources comprise 
electrical heaters. 



5273. The method of claim 5270, wherein the one or more heat sources comprise 
5 surface burners. 

5274. The method of claim 5270, wherein the one oryfltore heat sources comprise 
flameless distributed combustors. 

10 5275. The method of claim 5270, wherein theyOne or more heat sources comprise natural 
distributed combustors. 



15 



20 



25 



5276. The method of claim 5270, further/comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5277. The method of claim 5270, fu,fther comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

5278. The method of claim 52^0, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume ( V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cv), and wherein tne heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 



wherein Pwr is calculated 
Pwr = h*V*C v *p B 



3y the equation: 



V 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

5 5279. The method of claim 5270, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section comprises transferring heat 
substantially by conduction. / 

5280. The method of claim 5270, further comprising controlling a pressure within at 
10 least a majority of the permeable formation, wherein the controlled pressure is at least 

about 2 bar absolute. / 

5281. The method of claim 5270, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 

15 heating is controlled such that the mixture can be produced from the permeable 

formation, and wherein at least abput 4 heat sources are disposed in the permeable 
formation for each production well. 

5282. The method of claim £270, wherein producing the mixture from the permeable 
20 formation further comprise^ producing the mixture in a production well, wherein the 

heating is controlled suclythat the mixture can be produced from the permeable 
formation, and wherein me production well is disposed substantially horizontally within 
the permeable formation. 

25 5283. The methodyof claim 5270, further comprising separating the mixture into a gas 
stream and a liquid stream. 

5284. The method of claim 5270, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
30 non-aqueous stream. 
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5285. The method of claim 5270, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



10 



5286. The method of claim 5270, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellborn, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and ill- 

5287. The method of claim 5270, wherein a minimum mobilization temperature is about 
75 °C. 



5288. The method of claim 5270, wherein mobilizing the hydrocarbons within the 
15 selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5289. The method of claim 5^J0, wherein the provided gas comprises carbon dioxide. 

5290. The method of claim 5270, wherein the provided gas comprises nitrogen. 



20 



5291 . The method of cljim 5270, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 



5292. The method ofclaim 5270, further comprising controlling a pressure of the 
25 provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is above about 2 bar absolute. 



5293. The method/of claim 5270, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
30 pressure of the provided gas is below about 70 bar absolute. 



v 
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5294. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

5 allowing the heat to transfer from the one or more heat sources to a selected 

mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; / 

controlling the heat from the one or more h^at sources such that an average 
10 temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150°C( 

providing a gas to the permeable fonnation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons within the permeable formation; 

controlling a pressure of the provided gas such that the flow of the mobilized 
15 hydrocarbons is controlled; and / 

producing a mixture from me permeable formation. 

5295. The method of claim 52:94, wherein the one or more heat sources comprise at 
least two heat sources, and wnerein superposition of heat from the one or more heat 

20 sources can mobilize at leasft some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 

5296. The method of claim 5294, wherein the one or more heat sources comprise 
electrical heaters. / 

25 / 

5297. The method/of claim 5294, wherein the one or more heat sources comprise 
surface burners. / 

5298. The method of claim 5294, wherein the one or more heat sources comprise 
30 flameless distributed combustors. 
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5299. The method of claim 5294, wherein the one or more heat sources comprise natural 
distributed combustors. 



5300. The method of claim 5294, further comprising/disposing the one or more heat 
sources horizontally within the permeable formatior 

5301 . The method of claim 5294, further composing controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or ttje temperature is controlled as a function of 
pressure. 

5302. The method of claim 5294, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume {m of the hydrocarbon containing permeable formation 
from the one or more heat sources/ wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the hfeating energy/day, h is an average heating rate of the 
formation, p B is formatio^ bulk density, and wherein the heating rate is less than about 10 
°C/day. 

5303. The method of claim 5294, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section comprises transferring heat 
substantially by conduction. 



5304. The method of claim 5294, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 
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5305. The method of claim 5294, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 

5 formation, and wherein at least about 4 heat sources are exposed in the permeable 
formation for each production well. 

5306. The method of claim 5294, wherein producing the mixture from the permeable 
formation further comprises producing the mhoure in a production well, wherein the 

10 heating is controlled such that the mixture can be produced from the permeable 

formation, and wherein the production w^fl is disposed substantially horizontally within 
the permeable formation. 

5307. The method of claim 5294, farther comprising separating the mixture into a gas 
15 stream and a liquid stream. 



5308. The method of claim 5294, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 



20 



non-aqueous stream. 

5309. The method of claim 5294, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



25 53 10. The method of claim 5294, wherein the mixture is produced from a production 

well, wherein a welll|ore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 



30 



\ 
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5311. The method of claim 5294, wherein a minimum mobilization temperature is about 
75 °C. 

5312. The method of claim 5294, wherein mobilizing the hydrocarbons within the 
5 selected mobilization section comprises reducing a viscosity ofme hydrocarbons. 

53 13. The method of claim 5294, wherein the provided/gas comprises carbon dioxide. 

53 14. The method of claim 5294, wherein the prowled gas comprises nitrogen. 
10 / 

53 15. The method of claim 5294, wherein the pressure of the provided gas is above 
about 2 bar absolute. / 

53 1 6. The method of claim 5294, whereiii the pressure of the provided gas is below 
15 about 70 bar absolute. / 

5317. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the p/ortion has an average permeability of less than about 
10 millidarcy, comprising: / 

20 providing heat from oneyor more heat sources to the formation; 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation such/ that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
increases the permeability /of at least a portion of the selected section; and 

25 producing a mixrare comprising hydrocarbons from the formation. 

53 1 8. The method oyclaim 53 1 7, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes ay least some hydrocarbons within the selected section of the 

30 formation, and wherein superposition of heat from at least the two heat sources increases 
the permeability or at least the portion of the selected section. 
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5319. The method of claim 53 1 7, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation wherein the thermal fractures substantially increase the permeability of the 

5 selected section. 

5320. The method of claim 53 17, wherein the heat i^^ovided such that an average 
temperature in the selected section ranges from aof&oximately about 270 °C to about 375 
°C. / 

10 / 

5321 . The method of claim 53 17, wherein/at least one of the heat sources comprises an 
electrical heater located in the formationy 

5322. The method of claim 5317, waerein at least one of the heat sources is located in a 
15 heater well, and wherein at least onef of the heater wells comprises a conduit located in 

the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

5323 . The method of claim 53 1 7, wherein at least some of the heat sources are arranged 
20 in a triangular pattern. / 

5324. The method of claim 53 17, further comprising: 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 
25 composition of the produced mixture. 

5325. The method of claim 5324, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 
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5326. The method of claim 5324, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5 5327. The method of claim 53 17, wherein an average distance between heat sources is 
between about 2 m to about 8 m. / 

5328. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 

10 10 millidarcy, comprising: / 

providing heat from one or more heat sources to the formation; 
allowing the heat to transfer from on/ or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section; and wherein heat from the heat sources 
15 vaporizes at least a portion of the hydrocarbons in the selected section; and 
producing a mixture comprising hydrocarbons from the formation. 

5329. The method of claim 5328>, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 

20 sources pyrolyzes at least some hydrocarbons within the selected section of the 

formation, and wherein superposition of heat from at least the two heat sources vaporizes 
at least the portion of the hydrocarbons in the selected section. 

5330. The method of c/aim 5328, further comprising allowing heat to transfer from at 
25 least one of the heat sources to the selected section to create thermal fractures in the 

formation, wherein the thermal fractures substantially increase the permeability of the 
selected section. / 

533 1. The method of claim 5328, wherein the heat is provided such that an average 

30 temperature in tm selected section ranges from approximately about 270 °C to about 375 
°C. 
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5332. The method of claim 5328, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. 



5 5333. The method of claim 5328, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heaterwells comprises a conduit located in 
the formation, and further comprising heating^th^ conduit by flowing a hot fluid through 
the conduit. 

10 5334. The method of claim 5328, wh^rein/at least some of the heat sources are arranged 
in a triangular pattern. 

5335. The method of claim 5328,/further comprising: 
monitoring a composition/of the produced mixture; and 

15 controlling a pressure inyat least a portion of the formation to control the 

composition of the produced mixture. 

5336. The method of clainy5335, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 

20 / 

5337. The method of claim 5335, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the mixture is produced. 

25 5338. The method of claim 5328, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 



5339. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
30 10 millidarcy, comprising: 
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providing heat from one or more heat sources to the formation, wherein at least 
one of the heat sources is located in a heater well; 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
5 hydrocarbons within the selected section, and wherein heat from the heat sources 
pressurizes at least a portion of the selected section; and 

producing a mixture comprising hydrocarbons from the formation, wherein the 
mixture is produced from one or more heater wells. / f 

10 5340. The method of claim 5339, wherein the one opnore heat sources comprise at 
least two heat sources, and wherein superposition or heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons wimin the selected section of the 
formation. / / 

15 5341 . The method of claim 5339, further comprising producing fluid from at least one 
heater well in which is positioned the heatysource of the one or more heat sources. 

5342. The method of claim 5339, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 

20 formation, wherein the thermal fracmres substantially increase the permeability of the 
selected section. / 

5343. The method of claim 533/9, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 

25 °C. / 

5344. The method of claim/5339, wherein at least one of the heat sources comprises an 
electrical heater located in uie formation. 

30 5345. The method of claim 5339, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
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the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5346. The method of claim 5339, wherein at least some of the lj^at sources are arranged 
5 in a triangular pattern. 

5347. The method of claim 5339, further comprising: 
monitoring a composition of the produced mixftire; and 
controlling a pressure in at least a portion of tjtfe formation to control the 

10 composition of the produced mixture. 

5348. The method of claim 5347, wherein the Pressure is controlled by a valve 
proximate to a location where the mixture is produced. 

15 5349. The method of claim 5347, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the mixture is produced. 

5350. The method of claim 5339 ^herein an average distance between heat sources is 
20 between about 2 m to about 8 m. 

5351. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein' the portion has an average permeability of less than about 
10 millidarcy, comprising: / 

25 providing heat from/one or more heat sources to the formation; 

allowing the heat t<j> transfer from one or more of the heat sources to a selected 
first section of the formation such that heat from the heat sources creates a pyrolysis zone 
wherein at least some hydrocarbons are pyrolyzed within the first selected section, and 
allowing the heat to transfer from one or more of the heat sources to a selected second 

30 section of the formation such that heat from the heat sources heats at least some 



1 040 Conley, Rose & Tayon, P.C. 



hydrocarbons within the selected second section to a temperature less than the average 
temperature within the pyrolysis zone; and 

producing a mixture comprising hydrocarbons from the formation. 

5 5352. The method of claim 535 1, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat frorfi the at least two heat 
sources pyrolyzes at least some hydrocarbons within the selected first section of the 
formation, and wherein superposition of heat from theydt least two heat sources heats at 
least some hydrocarbons within the selected second/section to a temperature less than the 
10 average temperature within the pyrolysis zone. / 

5353. The method of claim 535 1 , wherein at/least some heated hydrocarbons within the 
selected second section flow into the pyroly/is zone. 

15 5354. The method of claim 5351, wherein the heat decreases the viscosity of at least 
some of the hydrocarbons in the selected second section. 

5355. The method of claim 535 1, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected first section to create thermal fractures in the 

20 formation, wherein the thermal fractures substantially increase the permeability of the 
selected first section. / 

5356. The method of claim 5351, further comprising allowing heat to transfer from at 
least one of the heat sources to/the selected second section to create thermal fractures in 

25 the formation, wherein the thermal fractures substantially increase the permeability of the 
selected second section. 

5357. The method of clair 
temperature in the selected 

30 375 °C. 



5351, wherein the heat is provided such that an average 
lirst section ranges from approximately about 270 °C to about 
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5358. The method of claim 535 1, wherein the heat is provided such that an average 
temperature in the selected second section ranges from approximately about 1 80 °C to 
about 250 °C. 

5 5359. The method of claim 535 1, wherein a viscosity of at leastysome of the 

hydrocarbons in the selected second section ranges from approximately about 20 
centipoise to about 1000 centipoise. / 

5360. The method of claim 5351, wherein at least on^of the heat sources comprises an 
10 electrical heater located in the formation. / 

5361. The method of claim 5351, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
the formation, and further comprising heating the conduit by flowing a hot fluid through 

15 the conduit. / 



5362. The method of claim 5351, further comprising: 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 
20 composition of the produced mixture. 

5363. The method of claim 5362, wherein the pressure is controlled by a valve 
proximate to a location where me mixture is produced. 

25 5364. The method of claim 5362, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5365. The method of claim 5361, wherein the pressure in the selected second section is 
30 substantially greater than the pressure in the selected first section. 
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5366. The method of claim 535 1 , wherein at least some of the heat sources are arranged 
in a triangular pattern. 

5367. The method of claim 5351, wherein an average distance between heat sources in 
the selected first section is less than an average distance between heat sources in the 
selected second section. 

5368. The method of claim 5351, wherein the heat is provided to the selected first 
section before heat is provided to the selected second s^ctij^n. 

5369. The method of claim 5351, wherein the se^cted first section comprises at least 
one production well. 



5370. The method of claim 5351, wherein an average distance between heat sources in 
15 the selected first section is between about 2/m to about 10 m. 

5371 . The method of claim 5351, wherein an average distance between heat sources in 
the selected second section is between about 5 m to about 20 m. 

20 5372. The method of claim 5351, ^herein the selected first section comprises a planar 
region. 

5373. The method of claim 535/1, wherein at least one row of the heat sources provides 
heat to the planar region. 

25 

5374. The method of claim ^373 wherein a length of a row is between about 75 m to 
about 125 m. 

5375. The method of clai/n 5372, wherein the planar region comprises a vertical 
30 hydraulic fracture. 
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5376. The method of claim 5375, wherein a width of the vertical hydraulic fracture is 
between about 0.3 cm to about 2.5 cm. 

5377. The method of claim 5375, wherein a length of the vertical hydraulic fracture is 
5 between about 75 m to about 125 m. 

5378. The method of claim 5351, wherein at least om Aug comprising the heat sources 
provides heat to the selected first section. / \ 

10 5379. The method of claim 5378, wherein at Jfeast one ring comprising the heat sources 
provides heat to the selected second section/ 

5380. The method of claim 5378, wherein the ring comprises a polygon. 
15 5381. The method of claim 5378, wherein the ring comprises a regular polygon. 

5382. The method of claim 5378 jwherein the ring comprises a hexagon. 

5383. The method of claim 5378, wherein the ring comprises a triangle. 
20 / 

5384. A method for treatinsfhydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
1 0 millidarcy, comprising: / 

25 providing heat from three or more heat sources to the formation; 

allowing the heat to transfer from three or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and at least three of the heat sources are 
arranged in a substantially triangular pattern; and 

30 producing a mikture comprising hydrocarbons from the formation. 
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5385. The method of claim 5384, wherein superposition of heat from at least the three 
heat sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

5386. The method of claim 5384, wherein the mixture is produced from a production 
well located in a triangular region created by at least three heat sources. 



10 



5387. The method of claim 5384, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation, wherein the thermal fractures substantially/increase the permeability of the 
selected section. 



15 



5388. The method of claim 5384, wherein tlWneat is provided such that an average 
temperature in the selected section ranges frj/m approximately about 270 °C to about 375 
°C. 



5389. The method of claim 5384, wherein at least one of the heat sources comprises a 
electrical heater located in the formation. 

20 5390. The method of claim 5384,Avherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

25 5391 . The method of claim/5384, wherein at least some of the heat sources are arranged 
in a triangular pattern. 



30 



5392. The method of claim 5384, further comprising: 

monitoring a conmosition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 

composition of the produced mixture. 
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5393. The method of claim 5392, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 

5394. The method of claim 5392, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5395. The method of clainy5384, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 
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